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Introduction 



This r^ixort is baa^d on a set evaluation guidelines and instttiments which 
was 'prepared for the <?urpose of evaluating the Comprehensive National Science Founda- 
tion Program for Science Teacher Education at t)*te Univexstty of South Dakota^ ^ 
Aft extensive profile of measures was, developed so that a to^.al evaluation as well 
its an evaluation of each phase could be obtained. 

The following general procedural inf ormatlcm - is provided Co help the reader 
-understand the report which follows. ♦ 



k. Basic Program Evaluation Procedures and Instrumentation * ' . 

I.-' Participants (Descriptive information p. 4.) 

Data recorded in this report Were c«(llected on participants in thejfollowing . 
components . ^ , \^ ✓ 




: All participants in the Unitary CHEMS C<toponent held in, the, summer of '72 

All participants in tte Unitaty Gecreral science Component held in the summer 

of ^72 . ' ' • ^ _ 

' All^participants in the 1972-197> Academic Year Conq)Onent 

Pre^ and posttest data were collected from the program participants in the 
following selected areas (instrument used is shown io parenthesis), they were given 
at the begintring and at the end' of the program. 

• r - • ' 

a. Participants' science gubject foatter competency (spe;cific instruments 

were deveipped for each component). . p. 13 . 

b. The nature of th(e science classroom and laboratory activities which 
tlte participants^eel should be use'd/for secondary school science 
instruction ( Science Classroom Activities Checklist : Teacher Percep- ' 0 
tions). p. 15 . • • 

c. Participants* understanding of science ( TOUS-Test on Uriderstanding Science ). . 
p.17 . • \ t 

d^ Participants' attitudes toward .mathematics, science, science teaching, 
and laboratory work KSemantic Differential Test in Science), p. 22 • 

Basic descriptive information about participants and their teaching situa- 
tions was collected prior to program particj^pation (spring /72) by means of a teacher 
questionnaire mailed to them at their schools. Besides coll.ecting basic de^riptive 
infonflation (age, sex, grades and classes taught, etc,), this questionnaire provided 
information on the age ojE curricular materials used and. variables which will be 
evaluated assftning there is a relationship %o program impact. A post-test» was given 
to the participants of the summer of ' 72, iitstitutes^ in. the* spring of *73, after 
completion of a full year of 'teaching. The ^ que s^: ions were desired to determine any 
significant changes in the attitudes toward and applications of the sdience 
principles taught in the program af tei; -an opportunity to put th^m into, practice.* 
The Academic Year Component patticipants did not .receive the poJf*«questfonnairfe since 
the component was still in session and t^he interpretation of the results would* 
assume a full ^ear of instruction by the participant af^er the completion of the program 

p. 21. , , • . • ■ / ^ • 

, Information on the operation of the Comprehensive Program .Components was 
collected from participants during the last \^eek of each component by means of 
questionnailres* Basic information on housing, communication, and other operations-type 
Information^ was collected. Questionn^aires were developed to account for specific ^ ^ 
differences in the operation of comp^ents. p,31. ^ 
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2. .Participants^ Students (Descriptive Information p. 11.) • . 

Pretest data was collected from pajcticipancs' students through instrum^xi^ 
mailed'to the participants in the Spring of , 1972^, p^pior to the participant entering 
• the program. A post-test was given to the participants' students in the Spi;:,i.ng of 
• 1973 after the participants had completed a year of' teaching subsequent to their 
program participation. It should be noted that because 'the prer and posttest data' 
were collected in different school years, and becausfe the students in a participant's 
classes vary from one academic year-to the next, np assumption' could'be made initially 
with reference to the e^quality of the two samples drawn. However, a pre-posttest 
comparison of the^basic descriptive information about participants' studeoCs and 
their school-rela^ted experiyfences in the field .of science yielded no significant dif- 
ferences between the two samples. The ^Academic Year Component participants did' not 
receive the post-q\ie^tionaaire since the component was still in session and the 
\iiterpretation of trfje results would assume a full year of tejch*ing after the comple- 
tion of th^ program* Therefore, no results, will be^ reported with reference xo the. 
' students of participants in the Biology or Chemistry sections of the Academic Year 
Compon'feht. ■ . _ v ^ 

- " ' ' ' =^ 

^ Jnformation with specific regard to the subject matter areas which participants 
'taught was, obtained prior to the issuance of. pre- and /posttest materials. The par- 
tic ip^rLte'-?7er^"'*t1wn asked to test a class in the subject matter ar6a most closely , - 
' associated with .the' institute which they planned to attend (e.g., CHEMS participants ♦ 
/.were asked to test^one.of their chemistry classes," ^c .) . After hsfving been info/med 
as to .the subject matter area of the class in. which testing was *to be performed, the\ 

participants Wfete instructed to utilize the- following sampling procedure: 

• * . .. » » 

a. List all of the classes which you teach in this sybject matter area 

according to the order in which you meet them in a typical day (or week^'* 
^ if you do not meet daily). , * * « * ^ 

If you have or^e cla&s'^of the specified type, test *that one. * *. /. 

If you have two classes, test the first. , / ^ 

If. ypu hav^ three classes, ■ test the second. ' ^ • r 

If you have' four classes,, test the second*. ^ ' ' 
If y,ou,have f-ive classes, '^'test the third. ^ 

If you have/six classes, test the fifth. • ^ 

c. Please use the class selected by ^his procedure regardless of "whether 
yoju feel ithis is a typical" cla^s 'or not* 



Data were collected in the following areas (instruments used^ are shown in 
parenthesis). * # 



■J 



The nature o^ the science activities* which the participants do use for 
their science instruction as viej^ed through the eyes of their students. 
(Science Classroom Activities Checklist : Student Perceptions ), p. 16 . 



b. Students* attitudes? toward science and other science related areas. 
( Semantic Di^jerential Test li) Sfcienc^ ); ■p.*26<. 

c. Basic descriptive information about participants* students and their 
school-related experiences in the field of science. ( Student Questionnaire ) 
p". 11. \^ - , • ^ 

f 

i. Students' Understanding of science. ( Test on Understanding Science ), 
/ . P- 20. , ^ -1 * . 

'eric ' • 6 - ■ . . 



\ 

Each participatit recel^ a packet which contained Sufficient material for 
27 students and disti^ibut^ioi^^^g^roceeded as follow^s: 1 ^ 



Student #1 - ^tude\t ' 



Questionnaire 



^ SclehcV Classroom Activities Checklist 1 * ^ 

• / ' Machine Scorable Answer Sheet ^ 

Semantic Differential Questionnaire 

Student //2 - Studei^ Questionnaire''^ ^ 
* Scj^cF'Classroom Activities Checklist 

^^^^^.^'^achinh' Scorable Answer Sheet 
^ Semantic Differential Questionnaire 

^ Student //3 - TOUS (Test on Understanding Science) with Machine Scorabl^' 
Answer -Sheet 

Thu!s,'iJri a class of"^7 student?, the distribution would be as folldWs/^ 

. , • ^ Student Questionnaire • t 
18 students . Science Classroom Activities Checklist 
. Semantflc Differential Questionnaire 

9 students ~ TOUS (Test on Understanding Science) ' * 

In classes 'which contained less than 27 students the distribution remained *in 
approximately the s'ame-^oportion — 2:1. Directions for the administration of 
fhe'se instruments were included in each packet.^ . * 

The'^ data^ f rom all the students of , a particular participant w'ere combined re- 
sulting in a mean student score fo^ each participant on each of the items tapped by 
the instruments administered to the participants' students. 

3. - Dat'a Analysis 

All data were coded, ^condensed into means where necessary, and put on cards 
for analysis by cotoputer. Descriptive information was generated using the Princeton 
Statistical Fackage (P-STAT) Versions 3.04 and 3.05 developed by ftoald Buhler at 
the Prince^ton University Computer Center in 1971. ' Significant differences between 
participants' pre- and posttest scores were determined using a t-Test Tor Matched 
Samples pi^ogram- within the package. 

B. Organization o-f "l:he Report 

^ The analysis And discussion o^f the'data whic*h follows will ^e presented 
in four sections.^These are, in their order of presentation: (1) Descriptive 
Infonnat:J»nonj Participants and their Students, p. 4 ., (II) I^valuation of Program 
ObjectivesrTJT 13 (HI) ^^rogram PfocTSsses Evai^uation, p. 31 .', and (IV) two Brief 
"Summaries, p. 39. - * * ' • ^ 



I. DESCRIPTIVE INFORMATION ON PARTICIPANTS AND THEIR STUDENTS » 
At Participants 

This information is based on a questionnaire that was sent to each teacher** 
prior to participation in the Comprehensive Program. The l^rogram components 
represented by the- data are: (1) Unitary. CHEMS Component (n=18) ^ (2) Earth Science 
Section of the General Science Component (n^=17) , (3)^ Physical Science Section of 
the General Science Component (n=18) , (A) Biology Section of the Academic Year 
Component . (n= 12) , and (5) Chemistry Section of the Academic Year Component (n=4) . 

1. States Represented and Number of .Participants Per State 

Table I-l provides information on the areal distribution of paifticipants 
by state. The data demonstrate that the Comprehensive Program at the University 
of South Dakota has taken a regiojial focus. - » 



2. Age of Participan.ts 



' The mean age of the participants in the *total program was 31* 57 years 
(S.D.=7.84). The range in age was from 23 to 62 years. The Academic Year Compo- 
nent had, on the average, younger par ticipi«;t3 (x ^ 30); Unitary Component parti- 
cipants were geneirally somewhat older (x = 32) . 

i . • 

3. Sex. of ' Participants • ' - 

I 

About 91Z of the* participants were males. Approximately 80% of the partici- 
pants in the iJhitary GeneraJ/ 'Science Component were males while all participants 
in the remaining components vete males. 

' * i ^ 

4. Grade Levels at Which Participants Teach. ^ , ^ 

Table 1-2 provides information on ^he grade levels ^t vhich the participants 
in the various prograli components taugl^t^ One. of the jnost striking characteristics 
^is the number of participants <;?ho taught at both the "junior high" and "high 
school" levels. Ovdr 75% of the participants either taught full-time, or have 
some teaching responsibilities, b^low grade, ten. 

< ■ ' • * ' 

5. Subject XTaught , 

I'able 1-3 provides information, on the subject area or combination of areas 
which participants^ taught. Seventy- two* percent-^of the .participants teach more 
than one subject and approximately 38% teach in more than two areas. NOTE: 15 
participants could not fill out the Teacher, Questionnaire mailed to theiA.at their 
school because their individual system could Qot, be measured or the lack of time 
made it impossible, w The participants' iton-reSponse was appretiated siifce it lead 
to accurate and cpmpiefi^^ data by those who^ did complete it. * ' - 

• ' . " 

.6. Organizational Structure. . of Jfhe Participants' School System 

Th^ major organizational structures of 54 home school $ystems were: (1) 
7-8, 9-12 (37%); (2) K-6, 7-9, 10-12 (33%);. and (3) K-ff,' 9-12 (9%). 



TABLE I-l 
AREAL DISTRIBUTION OF PARTICIPANTS 
COMPREHENSIVE SCIENCE EDUCATION PROGRAM 
UNIVERSITY OF SOUTH. DAKOTA ^ 



Iowa 

South Dakota 

Nebraska 

Minnesota 

North Dakota 

New York 

Illinois 

Kansas 



Number Participants 



0* . 



20 . 



40 





Breakdown* 


uc 


'UGS AY 


6 


14* 3 


4 


-12 5 


6 


2 3 


1 


3 3 








^ i 


1 


1 




1 



Regional Participation = 94%- 



*UC = Unitary .Chemistry Component (summer '72) 
UGS = Unitary General- Scieripe Component (suifcmer '72) 
my' Ac5^emic Year Component (197? - 73)»,- 



/ 



f ■ TABLE 1-2 

Grade Levels at Which Participant^ Taught 
Recorded by Program Component/Sections 



'Grade 
Level 



- Component/ Sec tipn 



UC* 



UGS/ES* UGS 



in 



AYfR* AY/C* Total 



Elementary 



2. 



. 8 



.2 



8% 



10" 



12 



5-9 



6 



7-9 



7-12 



19 



10-12 



1 . 



12 



TOTAL 



18 



17 



18 ^ 12 • 



6^ 



*UC 

UGs'/E5 
UGS /PS 
AY/B 
AY/C 



= Unitary CHEMS Comporient •- 

= Unitary General ^Science Component - Earth Scientfe Section 

Unitary General Sciempe Component - Physical Science Sectioh 

= Academic Year Component - Biology Section 



Academic Year Component -'Chemistry Section 



' » 'TA3LE.I-3 

I. > • 

Subject Ajreas the. Participants Taught 

Broken Down Coriiponent/Sections* ' t 



9 



UC'.' -UGS/ES UGS/PS. AY/B -AY/C Total 



CU^mistry 

Earth Science %i • . 

General Science • 4 

Life Science ^ . 

Physical Science . * . ^ 1 . 

Mathematics < 
Biology 

Chemistry & Biology 

•Chemiseryy&. Physics, 2, 
Chemistry s^-Physics & Phys, Science 1;- 
Chemistry & Biology ii Physics 

Physics & Electricity 
General Science & Other-.. 



1 



Chemistry & 
Chemistry & 
Chemistry •& 

.& Physics 
Chemistry & 

Science & 



4 



Earth Science & Math 'f 



Bi61ogy, & General 
Other y 
Physics & General 
Other 

& Life Science ;' 
Physical Science 
Biology ' 

Physical Science & 



6. 
& 
& 



Chemistry & 
Science & 
Earth Science 
"fearth Science 
^ Earth Science 
Earth Science 
Mathematics 
Earth Science & Biology &-Life 

Sci,enc*e & Other " '■ 

"General Science. & Bio^ggy 
■ General "Science S Mat»hematics 
. General Science* & Mathemaffj-cs 
Other 

Life Scieftce & Mathemati^^ 
Life Science & Biology / . 
Physical -Science &, Biology & 

Physiology & I^rug 'feducation 
Mathematics & Physics ' 
Biology &• Other ■ 



1 
1 



2 
^1 



1* 



1 
1 

1 
1 



2 — 



16 



13 10 



3 . 



. 



1 

2 

4 
1. 

1 
2 
1- 
"2 
•3 
1 
1 
1 



;3 
3 

1 

1 



'2 

i 

2 

3 
1 

2 

1 

1. 

1 

3' 



54 



' *See p. & -for" the abbreviations' 
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7. Years of Teaching Experience R^Coilege ' * . . 

Approximately nine percetit of the participants had teaching experience at. the 
elementary school level (grades K-6) . The mean number of years that^these peopJLe 
had taught at the eleoientary school level was 5.2 years (StD.=2. 71) ;^ ^ 

Ninety-eight period of the participants had experience at the secondary school 
level (grades ?-12). ^ The mean /tiumber of years of experience at the secondary school 
level recorded by program component is p^rovided in Table I-A. * ^ , 

' - ' "" TABLE 1-4 ' ' . 

'. ' ' . \ . 

^ . Participants' Mean Years ^of Secondary School Teaching Experience 
; Recorcfed T)y Program Component/Sections ^ . 

, * < . » * ' 

' "Component/Section 



ft 


UC 

(n=16) 


UpS/ES ' 
• (n=13) 


. UGS/PS 
■(n=10) 


. AY/B 
, (n=12) 


' AY/C '. 
.(n=3) 


Total 
• (n=54^" 


■> * 


X ' S.D. 


X S.D. 


X • ^.-Q. 


• X S.D. 


.X S.D.' 


X S.D. 


1 

Years 


6.75 '3.83 


7.61 ^.2J 


7.11 • 5.34 

f 

' \ 


6. OS 2.89 


7.66 1.69 


6.92 4..61 ' 



None of the participants had expe'rience teaching aft the college level. 

\ 4 

8. Participants' Attitudes Toward the Textboolc Materials They Were*Using 
(like 5 to'l dislike). , ■ v . " • , 

• . ' ' - TABLE 1-5 • ,^ . . 



Participants' Attitudes Toward the Textbook Materials SF<hey Usfed 
In Th^i-T Teaching Recorded by Textbook Subject Area 









Content 


Area 








»■ 


' Chemistry 


Earth 
Science 


General 
Science . 


Physical 
Science 


Physics .«^Math 

'i 


Biology 

4 




(n=18) 


(n«17) 


• (a«17) 


(n=10) 


"^'(n=13) '^=19) (n=22) 




- X 


X * 


X 


X 


X ■ 




- X 


At4:itudes Toward 
Textbpok Materials 
(like 5 to 1 dislike) 
/ 


4.28 

— uf 


^ 3.5'3- 


* 

3.29 


4.00 


4.23" 


3.95 


3'.ni*" 



As indicated in Table 1-5,"* the participants held a moderately positive view of 
the materials they used for their teaching. Earth Science, General Science, and Biology 
materials hold the lowest ratings. In the areas of Earth Science and General Science 
this may be due tp tl)e lower ^implementation rate of newer curriculum project materials 
a6 compared to chemistry and physics. ' , * 
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» 9 .* ^ TcxtWok Materials' Usfed by Participants ' ' , 

• • • ' - y 

, ^ Partflcip^ts were asfeed to record fhe, textbook ^matferlais they were using. 
These textbopk materials were tabulated. Only the most frequent textTjooks 
reported will be attached to this report. A tabulation of' all; books being u^ed. 
I. has been, compiled^ * * * , ^ 

The" most frequent textbooks used by participants are tabulated by subject 
• are^i in Table 1-6. ^ \ * - 

* ♦ 1 j * TABLE 1-6 

Tabulation of Textbook Title Frequency by Subject ^ 

Subject • ^ • '^ ^ Title ^ " . v Frequency 

Biology'* , 6h:o, Tox;7le - Modern Biology . — • ^ 11 

Morrison, ,Comett, Tether - Hg man . Hiysiology , 1963 & 1967 5 

• Total Teachers Reporting '^^^ ^ ^ 28 

Earth Scieni^e 'Ramsey^ Burkley et.al. - Modern^ Earth Science , 1965 ^ - 6 . 

Tl^avarra,. Strahler - Our -Planet In Space ^ 1967 ^' ' if ^ 

Total Teachers Reporting r - ' . . ^ 12 

Chemistry -Metcalfe, Williams, Castke -. Modem Chemistry , 1966 5 

Smoot,' Price, Barret ^ Chemistry? — A Modem Approach , "1968 3 

Dull, JMe'tcaXfe, Williams Modem Chemistry , 1962 & 1965 .3 

• . Total Teachers, Reporting , « , -19 



' ( Ge 



General ' Brandwein, Stallberg, Burnett - Life- It's Forms & Changed , 1968 4 
Science , Brandwein, Stallberg, Bumett - Energy-Xts Forms &' Changes , 1968 3,.. 

DaVis; Buxnett, Gross^ Johnson - Science ; Discovery & Proj^ress , 
. • 1965 . ' • > . ^2. 

, - . Navarra, -Zaf foroni - Today ^s Basic Science ,^ 1965 & 1967 ' 2 

Tota^ Teachers Reporting . " . ^ , 

Physical ^Introductory Physical ^Science Group , 1967 ^ ' 3 ' - , 

Science Brooks, Tracy, et.al. - Modem Physical Science , X966 , 3 . • 

/ Tracy,; Tropp', Frledl - Modem Physical Science , 1970 " ' 3 - 

•Total Teachers Reporting ' . . 11 

* , ' „• * ' • ' 

'Physits " Harvard -^ Prqject Physics i ' - 5 

pull, Metcalfe, Williams, Modem Physics , 1968 ^ 3 

Taf fel - Physlcs-ItQ Methods Meanings , 1969 2 . 

Total Teachers Reporting * ■ ' • 14 

. 10. Publication Date .of the T.extbpok Used By participants 

The appr6;timat^ me^n publication date of the tepctbooM&iaterials being used by , 
participants for their teaching was 1967. The mode was at 1968. There were materials 
bSing. used, however, that were .published in , the early 1960's and one/participant was 
using materials publiahfed in 1960. A complete breakdown may be found in Appendix 6, 
, p. 61 . 

• / • 

A 

•11. Do Participants'. ClasStDom Activities Include Laboratory Work?' 

Ninety percent of the participants indicated that their , students Were, pro- 
O /id'ed" with the opportunity to be involved in laboratory activities. 



12. Amount of Time Provided Fbf Laboratory Activities 

. Th^ mean time that participants spent in -the acience Ic^boratory per class 
Wvrper week was approximately 71. minutes. lUis would be equivalent to about Ik 
' class periods per ^eek7\ Further analysis of the data shows that the time , 
allocated to work in t\re laboratory is not consistent across all subj'ect matter 
areas. 

Participants spent approximately 54 minutes per class per week in doing 
laboratory work with theijr general science ^students. Physical science classes ' 
were noted as 'spending approximately 84 minutes per class per week (participants 
using IPS were found to spend approximately 170 minutes per class per week) . 
Life science and earth science courses were found to involve laboratory work 
about 63 and 73 minute^ per class per week respectively. ' ' 

f 

Institute participants teaching chemistry indicated they spent abouf^SS 
minutes per class per week in the laboratory. Biology and physics courses were 
found to involveN^aboratory work abput 72 and 73 minutes per clas's per week respect- 
ively. . ' / 

r^>-13. Participants' Rating of The^r Laboratory Facilities (5 Excellent to 1 
Non-existent) " * ' 



The mean participant rating for their school's laboratory facilities was 
'3.11 (S.D. 1.28). Unitary Physical Science and AY chemistry participant$ rated 
their schools* science facilities somewhat lower than participants from other 
components. It may- b*e tro(fe that ,if participants begin to use^the laboratory 
moWi their feeliTigs toward the'adequacy of their present -facilities will be 
less positive.' ^ ' ^ . 

14. Participants' Rating of^Thpir Laboratory Equipment and Materials 
(5 Excellent to 1 Non-existent) ' • 

The mean participant ratirtg^f their schools' labbratoTry equipment and 
materials was 3.38 l[S.D. 1.10). Unitary Physical Science and AY Chemistry 
patticipants rated their schools* science equipmen,^ and materials ^Omewhat lower 
than did participants in other comp9nents. Again, if participants begin to use the 
laboratory more, their feelings toward the adequacy of -.their equipment and mat- 
erials may change, 

15\ ^ Do Participants' Students Use A Laboratory Guide? * ♦ 

*.* • • 

'I * - 

Approximately 70% of the uartij^ipants responded that their students do use 

a laboratory guide. The averfigg'-t^lic^tion date for laboratory guides used 

by .participants' students was 1966. Of the participants who indicated that their 

students do use a laboratory guide, 63% use laboratory guides which accompany 

their textbooks, 22% write their own laboratory , guides, and 15% use laboratory 

guides which originate from miscellaneb^s sources. 

'A 



' B. Participants' Students 

This descriptive information on Unitary participants' students was obtained via 
student questionnaires that were sent to participants for distribution to a' select 
sample of the students whom they t,aught. These questionnaires were mailed in the 
Jpring of 1972 to each teacher prior to participation in the Conq[y:ehensive Program 
and again in the Spring of 1973 after the participants had compldjied ^ year of teaching 
subsequent to their program, participatioh. The samplings procedures utilized in the 
collection of *this student ^data are delineated on page 2 . A pre^posftest 'comparison 
of this basic des.criptive information about participants' students and their school- 
related experiences in the field of science yielded no significant differences between 
the two samples drawn. The fplloving items make up the sample description information. 

1. S^ of Participants' Students , * - 

Approximately 54% of the participants' students in the pretest were m^les. 
The post-questionnaire was split exactly }ialf and half; 50% males. ; 

2. ^ge of Participants' Students 

The mean age of the Unitary par^ticipants* students in the protest was 3^4.59. 
THe range in age j^as from 12 to 17- years. The General Science Component. jiad , on th^ 
^ average, younger participants' students <x = 14.08); CHEMS pa^icipants' stud^nta Uere 
generally somewhat older (x - 15.44). There was no significant difference in ttuL^ 
post-questionnaire. # ^5 

3. Grade Level of Particpants' Students • 

The mean grade level of the participants' students was 8.81 in the pretest. The 
range in grade level was from 5th grade to 12th grade. Participants in th? General 
Science Conq>onent had, on the average, students at a lo\ter grade level (x ^ 8.19) than 
participants in the CHEMS component (x = 9.86) as is to be expected. TheVe was no 
' significant difference in the post test. f " 

* / 

4. * How Many Full Years of Science Have Participants' Students Had Since 
They Entered the 5th Grade (Including the 'Year in Which the Questionnaire 
Was Filled Out)? ^ 

/ * , " • ^ ' 

The students of participants in the General Science Component ^reported'^lels 
years of science instruction sin^e the 5th grade (x - 4.03) than the $tudents of 
participants ia thja CHEMS Compon^t (x » 5'.40), in the pretest. This discrepancy may 
be, accounted for in terms of the differences }xi age and grade level between the stu- 
dents of participants in the two components* *There was no significant difference in 
the post-questionnaire. / 

5. Do ^Participants' Students Like Science? .(Like 5 to 1 Dislike) 

Thfe students of participants in the Unitary Components indicated a moderately 
^ positive attitude toward science (x = 3.62) in the pretest.-. Again, no significant 
difference (x « 3.53) on the pre-post comparison. 

6. Do Participants' Studepts Like the .Science Course Which They Are Currently 
Taking? (Like 5 to 1 Dislike) 

^ In general, the Unitary participants' students had a fairly positive i^itude 
toward the science course which they yere taking at the time of the pretest ^ - 

V X ^ 3,43) . There was no significant change in the post-questionnaire (x « 3.43). 

7. Do. They Plan to Take Any More Science Courses? (Yes 5 to 1 No) 

The mean of the responses indicated a 'possibly' response (3) throughout all 
0 components. The scale was 5-Definitely Yes, 4-Probably, 3-PossibLy, 2-Doubtful,» 
ERJC l-Def ipitely No. • T^ere was no significant c}if ference in the pre-post comparison.- 
—MM . -11- 



8*. Do They Plan to Go^Jnto a Science Dr Science Related Career? (Yes 5 to 1 No) 

The mean response ^w^as* edging on "possibly" (x = 2.56>^. The standard deviation 
was small (.2) indicating a strong "I don't know" trend on both pre and ppst 
.instrumerfts. \ * 

9, 'The Studeijt<'s Last Report Card Grade (A- 4 to 0 F) ' s 

This Indicated a lover grade for the general science courses. The mean grade 
there was "C". The mean grade, in the chemistry and^ biology courts wa^ "B'\' Again, 
there was no significant difference betwe.en pre and post. ' ^ 
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II. EVALUATION OF PROGRAM OBJECTIVES 
Analysis and Discussion of the Data * . ' 

The analysis' and discussion will be carried on with rjeference to the particular 



area whicbi wrs being evaluated. 

A. Subject Matter 'Conq)etency * , * * . 

The assessment of participants* development in subject mattet, competency will be. 
presented^ under the hea4ing of each program compoifent. This is done because specific 
instruments were generally used for e^h individual component due to, the -needs of 
the participants and the nature of the subject matter being studied. The, instruments 
are directed toward assessing the major subject matter competencies which teachers 
sfiould have in-order to teach the subject or subjects being emphasized in the pro- 
gram component. The instruments were administered oi} a pre- and post-participation 
basis. Means and standard deviations for this area be foiind in Appendix 1, Tablep 
3-6, p'. A5. ^" - . \ , ^ . 

1..' Unitary CHEMS Component . . , . . ^ 

The CHEMS Component was directed at developing the chemistry subject matter 
competencies necessary for participants to teach CHE^{S .chemistry . Emphasis was 
also placed on familiarity with CHEMS curricular materials, particularly with refer- 
ence to laboratory activities. 

. The subject matter competency of the CHEMS participants was assessed on a pre- 
and post-^participation basis using the 1968 version of The Americ^ Chemical Spciety 
Advanced High School Chemistry Test. However, an error resulted in the data in 
this section being not suitable for statistical analysis. A general conclusion 
frop the data which is available would appear td be that the participants did 
achieve increased competency in subject matter by the completion of the CHEMS . 
component. 

1. Unitary General Science Component ♦ 

The Unitary General Science Gin^^onent was composed of 34 participants of which 
1.6 worked with the Earth Science Cutticulum Project (ESCP) materials and 18 ^worked 
with Introductory Physical Science (IPS) curricular materials. Ther^ was a common 
mathematics program directed at providing i^e mathematics proficiency needed for^ 
working with either set of curricular materials. 

a) Earth Science and Physical Science Mathetoatics Compentency 
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A general mathematics test was deyeloped which assessed the desired matlfematics 
competencies necessary for» teachers who would teach^he curricular materials empha- 
sized in the General Science Component. The Earth and Physical Science partici- 
pants had a, significantly greater (p <1.01) general mathematics competency at the 
completion of the General Science Component than they had when they began (shown 
in Appendix 1, Tables 1 and 2, p. 45.). 

b) Earth Science and Physical Science Subject Matter Competency 

Earth .Science participants had significantly greater (1 .01) subject matter 
competency in 6arth science at the, end of the summer program than they did at the 
beginning. This is shown in Appendix 1, Table 3, p.45 • 



The Physiqal' Science. piarticipants also had significantly greater (p-<,01) 
subject matter cotnpetency at the end of program participation than they did at the 
beginning. This is shown in Appendix 1, Table A, p, AT, 

Based on the information available, it is' reasonably, to infer that the* Generajl 
Science cpmponent resulted in participants gaining significantly greater sulj>ect 
.matter competencies in geural mattiematics and tha science areas studied. 

3. .Academic Year Component / Biology Section ' ^ 

The 5.ubject mitfrer competency of the participants entering the^Biologi Sect^,on 
of the Component was assessed on a pre-post participation basis using a graduate 
exam developed by the University of South Dakota Biology Department. The exam Con- 
sists of 125 ite^s divided into the following* sub§cales, (A) Animal -^fiatotny and 
Development, (B) Plantf Morpfiology and jSnatpmy, (C) Genetics, (D) Cell Physiology, - 
(E) Ecology", and (F) General Biology. - ^ 

Although participants in the Biology Section of the AY Component ^did show 
gains on all subscaies and the composite when pre- arid posttest scores were compared, * 
Table II-l indica^s that none of these gains were significant at the p -^,01 level^, . 
The means are shown in Appendix 1, Table 5, p. A7, , ' 

^ / TABLE n-l 

•> • 

' t-Test for Matched Samples Comparing USD Graduate^ Biology • ^\ 

o y > Ea^amination ?re- and Posttest Scores. 





AY/B Component 


> t Subscale A 


■ ' '. .11 


t Subscale B 


2.A7 


t Subscale C 


, .23 


t Subscale D 


.41 

o 


t Subscale E 


' • 1.65 


t Subscale F 


, .75 


t Composite ^ 


;.56 


Degress of Freedom 


10* 



*t > 3.17 to be significant at the .01 level 

A, Academic Year Component / Cheinistry Section 

The subject matter' competency of the partijfipants entering the* Chemistry Section ^ 
of the AY Component was assessed on a .pf e-post participation basis using a broad 
chemistry subject matter exam developed at the Univergity of South Dakota, A 'com- 
parison of the pre- and postt;,est scores yielded a t_ value of 2.00 which indicates 
^ gain by these participants. However,* because of the small number of participants 
in this institute, (N=3) , a t^ value of 9.93 would have been needed in order for * . 

this gain .to have reached statistical significance at the .01 leyel. The me^ns 
Q may be found in Appendix 1* Table 6, p. 
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. B.i Instructional Activities Which Participants Feel Should Be Used and Thotfe 
They Do Use .For Their Instruction - ' . 

» 1. Classrocan. and la))oratory activities which participants feel should bp 
used .for -science Instruction. n 

Each participant responded to the Scie.nce Classroom Activities Checklist : 
Teacher Pe incept ions (SCACLiT^) immediately before and af^er program participation.^^ 
This infetrumadt is directed at determining the nature of the science classroom and^ 
laboratory activities which the teacSier feels "should" be used for sec/5ndary school 
science instruction. ' The checklist is scored according to whether tl^6teachers' , 
responses are correct in teris 'vof the activities which ^are thought to oeRj Implex^ 
ment the Qverall objectives j[)f '^science education. The SCACL:TP is divided into - 
seven subscales wljich are:' (A) Student Classroom Participation, (B) Role of the 
Teacher in the Classroom, ((^) Use of Textbook and Reference Materials,^ (D) Design 
a rid Use of Tests, (E) Labor^tW Preparation, (F) Types of Laboratory , Activities, 
^nd XG) Laboratory Follow^tfp Activities: The individual questions composing the 
subscales are in Appendix* t > Tablp 1^ p. 62. • * 

. / ^ ' ' ■ ' ^ \ 

The CHEMS participant^ entered the program in relatively good agreement with ^ 
educators as to the typ^s /of activities wh4.ch should be used for implementing science 
education programs, and^ in general, they maintained tliis agreement. Tfiis is shown* ' 
by the means and s'tandard deviations for the SCACL which may be found in Appendix 2 , 
Table 1, p. 48. \ , ' / 

TableMI-2 provid^ information which shoVs that the CHEMS participants' SCACL rTP 

posttest mean composite "score was not significantly different from their mean prete^e 
scor^^ ^ , * ' - . 

/ . ' ^ TABLE II-2 * / ^ 

t-Test for Matched Samples Compating Science Classroom Activities 
Checklist: Teacher Perceptions ?re-, ^nd P.osttest Scores 



/ 



• 

1 


UC 


' Ccmiponent/Section 
* UGS/ES '■ UG3/PS ■ • AY/B 


AY/C 


• 

t Subscale A 


1.60 


.81 


- .27' 


.00 


* 1.00 


t SulAcale B 


1.41 


0 

- .90 ■ 


.94 


• .00 


1, 73 


t Subscale C * 


.32-- 


- .52 


1.05 


- 1.85 


' 1.00 


t Subscale D 


- 1.16 


- .29 


1.45 


.00 


2.00 ■ 


t Subscale E 


- .52 


2.74 


.00 


- 1.85 


- 1.00 


t Subscale F 


.29 


* 

.72 


- .44 


■- .V 


.00 


t Subscale G 


.91". 


.32 


4.24 ! 


- 1.14 


.00 


t Composite 


.62f 


.66 


i.94. 


- ,1.05 


- 1.11 


Decrees of Freedom 16 


15 


16 


10 


» 

2 


Minimum t-value 
to be significant 


2.92 


2.95 


2.^2 


3.17 


9.93 



ERIC at P< .01 
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The SCACL:TP posttest mean composite scores of participants .'in the Karth 
Science Secti9n of the General Science Component were not slgnif icanti]^ different 
from their mean pretest comppsite scores. An afTalysis of the subscale t;;;'test ^aluc in 
Table II-2 also indicaCtfes no sif^nificant pre-postrtest rhanp,es oji any ^of the 6ub- 

II 1 pioyldr^ In I <»i m.it wh-lt li ';ht)Ws.(h;il I I'liy I < .i I Sc lcn< <• p.iitlcl 

pants* ((General Science Component) SCACl,: ir posttest mean composite scores were 
not significantly different from their mean pretest composite- scores; Subscale 
analysi^ reveals, however, that they did demonstrate significant pre- posttest 
changes on Subscale G ('Laboratory Follow-Up Ac?£ivities) • This reflects a chan 
on the part oj the particip^ants toward an increased utilizatipn of* follow-up ^ ^ 
activities in conjunction with student laboratories. 

Information is provided on Tab]^Al-2 which shows that the Biology parfiicipants' 
(Academic Year Componeat) SCACLiTP posttest mean composite scores wera not signi- 
ficantly different from their mean pretest composite scores. An analysis of the 
subsqale scor'es also indicates no significant pre-posttest;., changes on any of the 
subscales. - ^ ^ * . 

* • 

*^ .The SCACLrlP posttest mean composite scores of participants in the Chemistry 
Section of the Academic Year Component were not significantly different from their 
mean pretest cpifiposite scopes. An analysis of the sabscale scores als^ indicates 
no significant pre-posttest changes on any of the subscales. ^ The extremely small 
nuipber of participants in this component, (three), should be kept in mind,» howeyer , 
because of its effect upon the degrees of freedom when calculating the t-tests. 

In general, the participants entered the'^^rogram in relatively good agreement i 
with science educators as to the type of cla^joom and_laboratory activities which 
should be used for science instruction ^s showrf., in the means found in Appendix 2, 
Table 1, p. 48 • The program components c6ntributed 'positively in several araas 
toward strengthening this agreement. ^ • - ^ ^ 

2.' Classroom and LaboratoiP^ Activities Which Participants Do Use For Their 

Science Instruction ' . • ^ ' * 

The types of classroom and laboratory activities which the Comprehensive 
Program participants do use for science instruction were assessed u^ing the Science 
Classroom Activities Checklist: Student Perceptions (SCACL:SP). The nature of 
the activiti-es the students perceived their teachers to use was assessed in the 
spring of the year previous to their teachers'. partici{)atibn in the Comprehensive 
Program and again in the. spring of the year followiivg program participation. 
The SCACL:SP is a parallel insDrument to the SCACL;TP discussed previously. For 
the sake of convenience^ the seyen* .subscales into which the SCACL is divided will 
be enumerated again: -(A) Student Classroom Participation, (B) Role of the Teacher, 
in the Classroom, (C) Use of Textbook and Reference Materials, (D> Design and Use 
of Tests, (E) Laboratory Preparation, (F)*Type$ of Laboratory Activities, and (G)* 
Laboratory Follow-Up Activities. The individual questions composing the subscales 
are in Appendix 7, -Table 2, p. 65. Means and standard deviations for the SCACL may - 
be found in Appendix 2, Table 2, p. ^9. 

Table II-3 provides "information which shows fhat the CHEMS participants' students ' 
SCACL:SP posttest mean composite ^score was not* significantly different from their " 
mean pretest score. An analysis of the subscales reveals no significant changes 
in the specific areas measured by the SCACL: SP* ' 



t-Test for Matched Samples Gompafing Science Classroom \\ctivities 
Checklists Student Perceptions Pre- and Posttest Scores 



• UC 



1 



t Subscale A' ^ 
t Subscale ^ 
t Subscale C - 
.t Subscale D 
t Subscal^e E 



,t Subscale F 
-e-Subsc^le G 
t Composite 



1.45 



1.88 



1.83 



,66 



,35 



2.07 ■ 



1.95 



1.29 



Degrees of Freedom_ 



11 



£nniponent /Sect ion, 
UGS/ES UGS/PS 



.14 



,73 



.29 



- .02 



00 ^' ! 1.37 



.48 



.74 



•1.75 



.17 



- .16 



8 



3.53 ! 



.05 



1.76 *• 



1.74* 



1.88 



iO 



Minimum t-value to be sif.nificant 
atthep<r01* 3.H , '-3.36 



3.17 



The students of participants ^n tlje Earj^ Science-Section of the General Science 
Component did not demonstrate a signifi<?ant change in their overall perceptions 
of the activities which were being utilized in thep? science classes. An analysis 
of the subscales reveals no significant changes in the specific areas measured by 
the SCACL:SP in Table 11-3. - - . , 

Table II-3 prbvides informatlpn which shows that ^ the Physical Science partici- 
pants' students' . (General Science ds)miu)nent) SC*ACL:SP posttest mean composite ^ 
scores were not significantly different from their mean pretest composite sc'ores. 
Subscale analysis reA?^eal, however, that they did demonstrate significant, pre- 
^posttest changes on Subscale D (Design and Use of Tests). 

C» Understanding of Science j# , ^ 

1. Participants erstanding of Science 

Each participant responded to the Test 'on Understanding Science . (TOUS) , 
both preyioys to program participation and »at t^e completion of the program. Tthe 
TOUS test is "divided into three subscales which 5ire (1) The Scientific Enter- 
prise, (2) The Scientist, and (3) Methods'^^d Aims of Science. Tteans and stan^^rd 
deviations tor the TOUS may be found- in Appendix 3^ Table 1, p. 5^ f . 



The composite mean ©f the pretest .scores for all participants is AO. 74. 
A comparison of this TOUS mean prfetest score to Table II-5, indicates that the 
participants, on the aiverage, ranked at about the* 87th percentile when compared! 
to the 1960 national samj^le of twelfth grade students.^ The post-componeut composite 
scores have a mean of 41.68. This indicates that after having completed the ^ .* 
program, the participants, on the average, ranked at £he 89th percentile when com^ 
pared to^ the 1960 nati6nal sample of twelfth grade students. Probably the most 
meaningful aspect of this comparison is that the participants ranked near the . 
90th percentile when compared to a national sample oE twelfth gMde students follow- 
ing ftheir/prograri participation. ^- A^, ^ ' ^ » 

^Further study of the means on p^ 50 shows that all components\^ith the excep- 
.tion of CHEMS. and the Biolc^gy^Section of the Academic Year Componen\demonstrattid 
gains on the JOUS when pre-componen't and post-component compos:(.te scopes are com- 
pared. Table provides information which shows, however, that nonk of the com- 
ponents demonstrated a significant change in their performance on the TOVJS. 



^. TABLE II-4 I 
D^Test For Matched Sample^Cotaparing 
TOUS Pre- and PoSttest Scores. ' 



Minimum t-value 





Component/ 
Secytion 


t for 
Subscale 1 


t for 
Subscale 2 


t for ,y 
Subscale 3 


t for 
Composite 


O^rees 
-of 

Freedom 


to be^signifi- 
cant at 
P ^ .01 


* 


UC 


. - .37 


V .33 


- .59 • 


« - 


- -16 


2.92 




UGS/ES 


1.34 


1.98 


.88 


*1.41 


/■ 15 


2.95 • 




msi'ps 


1.94 


.60 


1.12 


l.BO 


\. 16 ' 


2.92 - . 






- .64 


- .91 


.15 


- .45 


■• 10 


3.17 




AY/C 


-1.00 


- .'38 


- .76 


-4.00 


2 


• 9,. 93^ 

» 



TABLE II-5 provides percentile ranks based on a nationwide^ sample of 3,009 
public and ptivate school students tested in October, 1960 (This is t^e Only 
normative^ data of which the author. is aware). ^ ^ 
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TABLE I 1-5** 

'TENTATIVE NQRMS ~ Test on Understanding^Science (TOUS) 
Percentile Ranks for High SchooL Students* 



I 



TOUS 




Total Score 


Grade 


48 


I. 


♦47 




46 




45 




44 


* • 


43 . 




42 






• 

99 


40 


98 


39 


• 

97 


■ . 38 


-94 ■ 


' 37 


. 90 


36 


85 


35 


81 


34 


75 


• 33 


69 


32 


, 64 


, 31 


• ' 58 


30 , 


52, 


29 


45 


28 


38- 


27 


32 


26 


27 


25 - 


.22 


24- ■ 


17 


23 


12 


22 


10 


21' ' . 


9 


* -20 


7 


19 


■ 6 


18 


4 


17 




16V 


2 


15 




14 




13 




Mean Score 


• 29.47 


Standard Deviation 6.03 


Number of Students ■ 198 



9// 



Grade 10 



99 

98 
97 

■?6 - 
94 

- 92 
91 

89 , 
. ^6 
• 8^ 

81 

77 

52 
46 
40 
36 
32 
28 
23 
19 
16 
14 

11 . 
8 
7 
5 
4 
3 

■ ,2 

28.58 
7.66 

1064 



99 
98 
97 
96 
94 
92. 
90 
87 

84 
81 
78 
74 
69 
64 
58 
52 
46 
41 

36 
31 
28 
22 
18 
15 
12 
9 
7 
5 

4 
2 

i 1 



11 



31.57 
7.02 

994 



Grade 12 
'99 . 

98 

H 
. 95 

93 
- 90 

88 

85 

82 
78 
74 
69 
^3 
59 
' 54 ' 
47 
41 
•36 

32 
28 
24 
2Q 
16 
■ 14 
12 

9 

7 

5 

4 
3 
2 



32.25 
7.38 

753 



4 



ierJc 



*Based on a nationwide sample of 5009 public and private school students tested in 
October 1960. (The means and standard deviations ar6 based On 2980 of the 3009 stu- 
dents^ 9th Grade, 198 students; 10th Grade, 1055; 11th Grade, 985; 12th Grade, 742,. 
//Figures for Grade 9 should be used with caution, since they are based on a relatively 
small sample group. ^ \ ' - 

*/Taken from TESt ON UNDERSTANDING SCIEKCE, Manual for Administering, Scoring, and 
Interpreting Scores, Educational Testing Service, 1961, 
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2. Participants' Students Understanding of Science 

Participants' students responded *to the Test on Understanding Science . (TOUS) 
both previous to their teachers' program particip.ation and a year after completion of 
the program. The student TOUS is a' parallel instrument to the teacher TOlfS dis- 
cussed previously. Means and standard deviations .for *the TOUS may be found in 
Appendix 3, Table 2, p. 51. 

All components for which 'we have complete data, with the exception of CHEMSfl 
demonstrated gains on the student TOUS 'when overall pre-component and post-compgnent 
scores are compared. TaJ)le II-6 provides information which shows, however, thatT^ 
none ^of the components showed significant changes. * 

It is 'nteresting to note that a coiup^ison with the 1960 nation^ i\onns. shows 
that^ CHEMIJ participants' students (gifatie 11) score, on the average, between/one and 
one and one-half points lower than the eleventh grade natioQoJ- sample. ^ The^ earth 
and physical sciience participants'^ students (grades 8 and 9) score, on the average, 
approximately four points lower tKan the ninth grade national " sample. 

TABLE II-6 

t-Test for Matched Samples Comparing 
Student TOUS Pre- and Posttest Scores 



Component/ 
Section 


t for " 
Subscale 1 


& 

t for 
Subscale 2 


t for 
Subscale J, 


t for 
Composite ^ 


Degrees 
Freedom 


Minimum t-valui ^ 
to be signifi-'. 
cant at x><^ .01 


UC 


- .52 ■ 


- .52 


-1.14 


- .93 


• 7 


\ 7 — 

- 3^50 


UGS/ES 


1.16 


.06 


2.06 


, 1.38 


5 • 


• ■ -X 

' 4.03 


UGS/PS 


- .67 


.15 


♦.28 


.0. / 


7. 


3.50 



.A 

J- 
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i)/ Attitudes of Participants and Their Studentsi 

' 1. Participants , . * . ^ 

Three important pr.erposttest variables on the Teacher Questionnaire measure 
program impapt. . T*he. .measures consist of the mean time the participants' class spends 
in the laboratory, the participants' /attitudes toward teaching (Like 5 to 1 Dislike), 
and the participants' ^attitudes toward th^ir students. The Teacher Questionnaires , ^ 
were very well 'received by the participants. They appreciated the questions and 
responded well, resxiLting in very Complete and concise data. The individualized uro- 
grams had trouble and some 4ound it and the student questionnaires impossible to 
complete. ^ .' * * - 

'Table II-7 shows the m;4tched^ t-test value for the comparison of lab time. . The ^ 
Unitary CHEMS Component did increase significantly in the amount of time spent in 
the laboratory. The other compondnt/sections did not 'change significantly in this 
variable, the means ^are It Appendix'5, Table 1, p.6^ . - 

TABLE II- 7 , 

t-Test for Matched Samples Comparing * 
Partigipapts' Pre and Post Actual LaBoratpry Time (Minutes) 

Component /Sect ion 

* • ' . UC UGS/ES , UGS/PS Total 

t-Value . ,3.32;. ..01 - .64 1.36 

Pegrees of Freedom 10 \ 5 ^ . • 5 22 

Minimum t-Value 

to be significant 3.17 4.03 4.03 2.82 

at p .0] . . * ^ 

Table II-8 is the t-Test of pre- and posttest attitude toward teachifig. Although 
.^:he trend is toward a more unfavorable Attitude the means (Appendix 5, Table 2, p. 60 .) 
shpw a very high attitude toward teaching. i 

f ' TABLE I 1-8 

t-Test for Matched Samples toi^aring 
Participants' Pre and Post Attitude Toward Teaching 

, Component/Section 
UC UGS/ES • UGS/PS Total 



t-Value 



-1.64 .05 -1.98 -1.82 



Degrees of Freedont 11 < 6 - 7 ^ 25 
'Minimu-m t-Value 

to be. significant ' 3.11 3.71 3.50 2.^5 
at p <: 



Table II-9 holds the t-test values for 'the comparison of t,he pafticipants' pre- 
and post test attitude toward their students. There is* -no apparent overall trend. 
The Unitary CHEMS Component has a risinp, attitude vhile the Unitary Cencra] ^bViencc 
Component indicates a trend toward declining attitude. .The means are in Appendix 5, 
Tkhle 3, p. 60. • ' • . ' ^ ' 

TABLE ^1-9' ^ . ^ 

. t-Test for Matched Samples Comparing ' • ' . ^ 

Participants' Pre and Post Attitude Toward Their Students 

Component /Sect ion . ^ , . 

UC UGS/ES UGS/PS ^ ' • Total ^ 

t-Value .95 - .39 -LAW ' " .13 



Degrees of Freedoih ll . 7 . ' 7 27 

^^inimum t-value ' ' ^ < 

to be significant 3.11' ' 3.^50. . 3.50 2.77 

at p <: .01 . ^ ' 



1 ^ . ' 

Attitudes toward several.aspects of science were- assessed, using the Semantic* 
Differential Test in Science developed by Dr. James Gallagher of the Educational 
Research Council of Americ^. This instrument was developed for use with the Test" , 
Every Senior Project. The Semantic Differential Test, in Science was used in 
assessing the attitudes of Comprehensive Program participants both pre- ahd post- 
program.. ■ ' 

^ ■ • ■■ v>. 

The concepts evaluated by tea?:hers were: (1) Mathematics, (2) Science, (3) Sci- 
ence Teaching, (4) Teacliers, (5) School, (6) Labor^ltory Work, (7) Scientists 
and (8) Myself. These eight concepts were evaludcfed in terms of sixteen bi---polar 
scales. The bi-polar scales were classified into.four categories — evaluation, 
potency, activity, and personality. A five-point differential was used on all'.* 
scales. The vocabulary of the differential is found in Appendix' 7, Table 3, p. 68. 

Teacher responses to each of the semantic^dif firential concepts were assigned 
. Integral ^alues ranging from one point for the least favorable response (e.g. bad) 
to five points for the most favorabJLe response (e.g. good), Since each , of the 
categories, evaluation, potency, ac^tivity, and personality was comprised of four 
bi*-polar scales, an average ^f^er^yior each category was determined for each indivi- 
dual. Thus, on each concept, a teacher (participant) received four scores ranging 
from one'^to five points, one score fpr evaluation, one for potepcy, one for ^fctivity, 
and 'one for personality. This was done on each participant previous to participation 
in the program ^nd at the completion of participation.' Group meaas ^were -calculated 
for each Program Component. ' , ' 

For the purpose of this report the four concepts eyaluated ware: (1) Mathe- 
matics, (2) Science, (3) Science Teaching, and (4> Laboratory Work. Means and 

standard deviations for. the Semantic Differential , may be found in Appendix 4, beginning 
on p. 52. • . • ^> o o 



a. ^Mathematics * * ' . 

Table 11-10 provides information which shbws no significant changes in atti- 
tudes toward mathematics by participant? in the progran) components. TJie partici- 
pants^ came into the program with fairly positive attitudes toward mathematics, and 
left the, program with very much the same attitudes as shown by the means In Appendix 4, 
Tables 1 and 2, p. 52 . ' . ' * - 

TABLE^II-]0 ^ . ' 

t-Tests fpr Matched Pairs .Comparing Semantic Differential: 
Mathematics Pje- and Pqsttest Scores Grouped by Program Component/Sections 

Component /Section 





t 


t 


t 


A 1 / D ' 

t 


AV /n 
Al/C 

■t 














^Evaluation 

Potency ^ . ^ 


.84 , * " 


.75 


.14 




.xDO 


.69 


' 1.77 


.44 


, '.94 


.00 


Activity 


.55 ' 


-1.01 


- i09 


■ 1.24 


- .55 


Personality 


.49 • 


' .00 

/ 


- .72 


- -38 


- .55 


Degrees ^of Freedom 


16 


16 


16' 


ai« 




Minimum t-value 
to be significant 
at p .01 


2.9Z 


2,92 


f * ^ 

< 

■ 2.92 ■ 


:3.11 ' 


^.93 










V 





^ ■ 



( 



b. Science 



.No significant changes (Table Il-lljin participants' attitudes" towaf (J science 
were fouad when pre'- and posttest scores on the Semantic Differential Test in Science 
were compared. However, a trend toward participants iexprejs&ing a generally lower 
attitude toward science following program participation wag noted in the CHEMS com- 
ponenti particularly in the potency category. 'Looking at the overall p'icture, it 
appears as though participants entered the program/with posit iv.e attitudes toward 
science and these attitudes apparently remained quife positive. 'The means sTiowin^ 
this are in Appendix A, Tables 3^ and A, p. 53 . . • ' ► 



For llat 



TABLE -11-11 



t-Tests For /Matched Pairs -Comparing Senlajitic Differential: 
Science Pre- and Posttest Scopes Grouped by Program Component /Sect ions 



Component /Sect ion 



UC 
t 



UGS/ES 
t 



UGS/PS 
t 



AY/B 
t 



Evaluation 



Potency 

yvActivity* 

Personality ' 

Degrees of Freedom 

Minimum t-value 
to be significant 
at p< .01 > 



< . 



- -.80 
-2.89 
-1165 
-1.08 
16 



2.92 



.70 
■ .73 
• .51 
-, .78 
16 

2.92 



-1.61 
-1.21 
-1.11 
- .82' 
• 16 

2.92 



-1.17 
-.07 
..5A 
.18 
11 • 

3.11 



AY/G 
t 



-1.51 , 

I'.bo 

- .36 
-1.00 

2 

9.93' 



'9 



(. 



1 
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t * c. Science Teaching * * * 

iable IIHL2 provides infbrmation which shows no $ignificafit changes in attitudes 
toward science tea<jhi^g participants*' in the program components. It should be 
noted, however, that participants in the. Physical Science Section of the General 
Science Component exhibited a trend ^toward expressing generally lower attitudes towa^rd 
Science Teaclying following pfogram participation. Again, ^it should be pointed but 
that part icipants»came "into the program with positive attitudes toward sci^ce teach- 
. ing, and left the program with very xmzh thfe same attitudes as shown by the means in 
Appendix 4, Tables 5 and 6, t^* 54. 

TABLE 11-12 

t-Tests for Matched Pairdr Confar ing. Semantic Differential: Science Teaching 
Kre-^ and Posttest Scores Grouped by Program Component/Sections 

^. ' Component /Sect ion 





* 


t 


UGS/ES 
t 


UGS/PS 
t 


AY/B 
t 


AY/C 
t 


r 

Evaluation 

Potency 




• '-1. it) 

-2.446 ; 


1.41 
2.55 


-1.54 
-2.70 


.35 
.00 


-1.73 
- .50> 


Activity 




' .00 


.49 . 


-2.58 


- .42 


-1.89 


Personality 




-1.22 


- .86 


-2.21 


- .69 


.00 


Degrees^^ Freedom 




16 


16 


16 


11 


2 


Minimum t-Value 
to be significant 
at p .01 




2. .92. 


2.92 


2.92 ' 


1 

3.11 


9.93 



f 
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d: Laboratory Work 

Table 11-13 provides information which shows no significant changes in atti- 
tudes toward lab work hyi participants in the program components. .In general, it 
should be concluded that participants held a relatively positive attitude toward 
lab work both prior to and following program participatiion. The medns showing this 
are in Appendix 4, 'Tables 7 and 8, p. 55. - ^ • ^ 



TABLE 11-13 



,1 



t-Test for Matched Pairs Comparing Semantic Differential: Lab Work 
Pre- and Posttest Scores Grouped By Program Component /Sect ions 







/ Component/Section 








t 


•UGS/ES 
t 


UGS/PS 
t 


AY/B 
. • t 


\r 


Evaluation 


- . 84 


.00 


- .51 


-2.28 


-2100- 


Potency 


- ;75 


1.77 


.89^ 


-,.66 


1 


Activity - 


.72 


- :82 . 


- .58 


--1.08^ 




Personality 


-s- .45 


1.97 


-1.24 


-1.20 ' 


-2.06, 


Degrees of Freedom • 


16 


16 


a6 _ 


11 




Minimum t-value 
to be significant 
at p lOl 


2.92 


2.92 ' 


• * 

2.92 


3.11 


• 

9.93 



2. Participants' Students 

Attitudes toward several aspects of science were assessed using the Semantl' 
Differential Test in Science, developed by Di. James Gallagher of -the Educational . 
Research Council in America. This instrument was developed foif- u^e with the Test\ 
Every Senior Project. The Semantic Differential Test in Science was used in 
assessing the attitudes of Comprehensive Program participants' students both pre- 
and po8t-ptoferam. * * 

The concepts' evaluated byThese students were: (1) Mathematics, (/J Science, 
(3) Science Teac^hers, (4) Teachers, (5) School, (6) Laboratory Work, (7) Scientists, 
(Q) Myself. These nine concepts were evaluated in terms of sixteen bi-polar scales. 
The bl-poJ.ar scales were classified into four categories—evaluation, potency, acti- 
vity, and personality. A fj.ve point differential was used on all scales. The differ 
ential vocfSBulary is found in Appendix 7, Table 3, p. 68. 

Student responses to each of tl\e semantic differential concepts were assigned 
integral" values ranging from one point for the least favorable response (e.g. bad) 
to five points foTrTK?mo8t favorable response (e^g. good). Since each of the 
categories, evaluation, potency, activity, and personality was comprised of four 
bi^polar scales, an average score for each category was determined for each indivi- 
dual.* Mean category scores were calculated fbr all the students of any one teacher. 



Thus» on each concept a participant^received four scores for his students ranging 
from one to five points, one score for evaluation, one for potency, one for activity, 
and one for personality. This was done for each parti<?ipant previous to participation 
in the program and at the compretion of participation. Group means were calculated 
for each Program CompoQent. 

For the purpose of this report the four concepts evaluated were: (1) Mathema- 
tics, (2) Science, (3) Science Teachers, and (4) Laboratory Work. Means and standard 
deviations for the Semantic Differential may be found in Appendix .4 besinninf. on p* 56 . 

• • • ^ c . 



a. Mathematics 

• - . . ^ \ ^ 

Table II-IA provides information which indicates that CHEMS participants' 
students* attitudes toward mathema^tics did not change significantly following their 
teacher's completion of the CHEMS component. 

. 

Table II-lA provides information which indicates no signi^icarrt change in 
Earth Science participants' students' attituHes toward mathematics following their 
teacher's completion of the General Science Con?)onent. 

Physical Science participants' students had changed their attitudes significantly 
(p <.01 level) toward mathematics (potency category) following their teacher's 
completion of the con?)onent (Table II-lA) , This change was toward more positive 
attitudes in the potency category. 

. . TABLE n-l4 

t-Tests for Matched Pairs Comparing Student Sematltic Dl^ff erential: 
Mathematics Pre- and Ppsttest Scores Grouped by Program Component /Sections 

, . ' ' Component/Section 





UC 
t 


UGS/ES 
t 


UGS/PS 
t 


Evaluation 


2.81 


2.08 


3.08 


Potency 


1.22 


1.43 . 


4.43 ! 


Activity ' • 

t 


.81 


1.94 


• 3.05 


Personality 


•79 


1.38 


2.86 » 


Degrees' o'f Freedom 


11 


6 


7 • 


Minimum t-value 
to be significant 
at p < .01 


. 3.11 


3.71 /(^ 


3.50 



b. Science 



N5 significant changes (Table II--15) in participants^ students* attitudes toward 
science were fouijd when pre- an9 posttest scores on the Semantic Differential Test, 
ia Science were compared. However., a general trend in the positive direction seems 
to emerge in the Physical Science Component. 



TABLE 11-15 

t-Tests for Matched Pairs Comparing Student Semantic Differential: 
Science ?re- and Posttest Scores Grouped by Program Com|>onent/Section8 



UC 



Component/Section 

UGS/ES .UGS/PS 



Evaluation 
Potency 
Activity 
Personality 



,24 
94 
,26 
,57 



.70 

.22 



1.56 
.- .89 



2.26 
2.74 
1.59 
1.65 



Degrees of 
Freedom 



11 



Minimum t-value 

to be ^gnificant 

at p< .01. 3.11- 



3.71 



3.50 



c. Science Teachers 

Table 11-16 provides information which sjhows no significant changes in attitudes 
toward science teachers by participants' studeijits following their teachers* coritol^- 
tion of the Coiiq>rehensive Progi^ Components. 

TABLE 11-16 ' 

t-Tests for Matched Pairs Coiqparing Student .Semantic Differential; Science Teachers 
Pre- and Posttest Scores Groxiped By^^rogran/ Component/Sections 





UC . 


UGS/ES 




t 


t 


Evaluation 


• 

- l.AA 


.48 


Potency 


- 1.69 


.15 


Activity ^ 


- 1.71 


.62 


Personality 


- 1.47 


.5A 



Component/ Section 
GS/PS 



Degrees of 
Freedom 



11' 



Minimum t~ value 

to be significant 

at p< .01 3.11 




3.50 



d. Laboratory Work 

Table II-17 provides Information whicl) indicates no significant change/in CHEMS 
or Earth Science participants^ students' attitudes toward lab work follow^g theii; 
teacher's compl^tio^i of these components* 

TABLE 11-17 

t-Test for Matched Pairs Comparing Student Semantic Differentia/: Lab Work 
r Pre- and Posttest Scores Grouped By Program Component/ Sept ions^ 



Con5)onen t / Sec t ion 





UC 

t 


UGS/ES 

t . • 


UG§/PS 
t 


Evaluation . 


- .35 


.88 


i 

1.83 


Potency 


-1.17 


- .44 


* 4.17 ! 


Activity 


- .04 


.94 


' 1.65 


Personality 


-2.50 


.53 


2.14 


Degrees of 
Freedom 


11 


• 


7 


Minimum t~value 









Q to be significant 



3.71 



3.50 



The Physical Science participants' students had changed their attitudes 
significantly (p<»01 level) toward lab work (potency category) following their 
teacher's completion of the component (Table 11-17). The change was toyard more 
positive attitudes in the potency category.. None of the other categories showed 
significant change. 
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Ill- ^'ROGRAM PROCESS EVALUATION 

Questionnaires were 4evelopfed which obtained information relative to the 
operation of the overall program and relative to the speoific components. Informa- 
tion wiir be presented and discussed relative to tTie, total program operation, but 
will ^iso include discussion of specific components *as it is n^ded. In general,, 
a distinction will be made, between information pertaining to the Academic Year 
Institutes and information related -to the I'nitary Componentj^,. - , * 

' Data was collected from all participants in Unitary Components (N=='53)^ It 
was also collected from AY participants (N=14). The total number of res|)ondents 

that provided data for 'this section was 67 • 

f ^ » I 

A* Information Prior to Arrival in Vermillion 

1. Sources of information about program at U.S.D. ^ . • ^ 

Approximately 39% of the participants received their information concerning 
the program from the brochure" sent out by the University. About 21% received their 
information from the NSF brochure. Tlate rest received their information from co- 
workers, previdus participants, and othefr misc^ellaneous sources. 

•* 

2. Number of institutes applied and "acceptances * . ; 

t 

The mean number -of institutes applied to by participants was approximately 
two. The mean jiumber of#acceptance^^eceived was one. • * 

3. Reason for choos^ing U.S.D. . ' . ' 

The twQ.prj^ary reasons for choosing U.SiD. were the fact that participants 
wished to Jurth^r their education. At a University close Xo homfe and the facX that 
, the University had accepted th6m into the program. ' * . 

4. Adequacy of information for'nkking judicious decisions about. the institute 

■ T ■ ' ■ ' ' - 

Ninety-five percent of the participants felt the infomation provided them 
was adequate. ^. ■ ^ . 

5. Adequacy of information attex accepting institute, with particular refer- 
ence to housing, the couinunity, and the Univergity 

Approximately 92% of the participants felt adequately informed about housing. 

Approximately 95% felt adequately informed about Vermillion. 

About 97% of , the participants JEjelt adequately informed about the University 
and the departments with which they would be working .^^ 



B. Partiqipant and Institutional 'Commitment to Program 

1. Could participants continue education witfiout NSF assis^nce? * 

Thirty-three percent of the participants in both Unitary and Academic, Year 
components indicated they could continue their education without NSF support* 

^ ' — ' : ' ' 

2* Discussion of program participation with scjiool administrators 

About 79%. of the Unitary participants and 92% of the AY participants dis- 
cussed their institute participation with their schopl principal. Approximately 
64% of the Unitary participants and 7^% of the AY participants discussed theii: 
institute participation with their superintendent. Ninety-one percent of the ' 
Unitary participants indicated that their superintendent Supported their attending 
the institute while, only 70'% of the AY participants felt their" superintendent 
was in sympathy with their attendance. * * . ' ^ 

3. , Moral and/or f^.nancial support from the school system as a direct or 
indirect resu;Lt of U.S.D. Comprehensive^ Program participation 

About 83 percent of the Unitary parti?tipants indicated their schools would 
provide moral suppart for improving the science education program in their schpols. 
Only 55% of the AY participants indicated that they anticipated such moral sup- 
port. . . ' 

Approximately 56% of the Unitary participants indicated thpir schools would 
provide^inancial support (equipment, materi^als, facilities, released' time, etc.) 
for the improvement of the science education program in tneir schools. About 
36% of tihe AY participants indicated that they anticipated such financial • 
support, ' / * 

Approximately 8% of the Unitary .participants received collateral support 
from their school while participating in the Comprehensive Program. "None of the 
rAY participants received puch collateral support, • 

C. Course- Related Activities 

1. Field trips as a part of the'progrto* * 

* Sixty-seven percent of the Unitary participants tod all of t^ie AY partici- 
pants were involved in field trips as a part of tt^eir program. On a scale of 
1 to 4 the field trips received a meah rating of 3.21 which* indicated that the 
participants felt the trips were quite successful. When the participants were 
asked whether field trips should be a part of the their institute program, 100% of 
the Unitary participants and 92% of the AY participants responded yes. 
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2. Desire more work with science course improvement project materials 



Seventy-eight percent of the Ifnitary participants and 58% of the AY partici- 
pants desire more work with science course improvement project materials. This ^ . 
indicates that based on their experience's with curricular materials at U,S,D,, 
they would like more work ^of this kind. This response was particularly true of 
participants in ;).'nitaries directed at familiarization with a particular curriculum 
project. . . ' 

3. De&ire more opportunities to work on teaching ^skillls 

Approximately 74% of the participants indicated the^ would like further oppor- 
tunity to work on teaching skills such as questioning or ^those developed through 
micro teaching. • * * . ■ 

4. Value of introductory courses vith graduate credit 

ALmost all participants responded that the availability of introductory 
science , courses which they could take for graduate credit had been very useflfil. 
They also felt that the offering of these courses should be continued. Only 20% t 
of the AY participants felt that more introductory courses in addition to those 
already available should be offered. 

5. Plans for pursuing further degrees 

Sixty-five ^percent of the Imitary participants indicated that their plans 
wepe to pursue a degree beyond the one they currently held. About 63% 9f those 
who answered, positively indicated that they planned on getting their degree from 
U.S.D-. 

6. . Plans to do further graduate study at U.SfD. ^ i 

Approximately 70% of the 'Unitary participants indicated that they planned to 
ao further graduate study at U.S.D. Table '^III-l provides information vith reference 
tb the specific subject matter areas in which these part;icipant8 plan to do their 
giraduate work. . ■ ' ' 

7. Adequacy of counsel and guidance from departments 

Eighty-three perceilt of the AY participants . indicated that they felt they 
had received adequate counsel and guidance from their major department. Approxi- 
mately 91% felt they had received, adequate counsel and guidance from their minor 
department and the Office of the Pirector. Questions regarding counsel and guidance 

from departments was not asked of participants in toitary cbmponents. * 
« 

8. Availability of pre-arrival counsel and guida'nce 

All AY participants indicated that pre-arrival counsel/^and guidance were 
available from their major department. Approximately 55% sfiated that pre-arrival 
counsel and guidance were available from their minor^ departml^nts. 

* 9. The necessity of pre-arriyal counsel and guidance 

Seventy-five percent of the AY participants felt that pre-arrival counsel 
and guidance from their major department had been necessary. Only about 27% felt 
that such cotinsel and guidance^ was necessary from their minor departmetits. 



TABLE III-l . ' - * " 

Frequencies of Subject Matter Areas in Which Unitary Participants 

Do Furthet Graduate Work 



Plan to^ 



Subject 



Biology 

Chemistry 

Mathematics 

Administration 

Physics 

* 

Astronomy ' 
Meteorology 
Physical Education 
Undecided 



V 

Frequenty 



11 
7 
4 
3 
2 

• 1 
1 
1 

7. 



V 



Total 



37 
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10. * Is the degree a crucial part of the program? 

/. 

The question as to whether the degree was ^ crucial part of their program 
was posed to AY participants only. .Approximately 92% of these participants 
indicated the degree was crucial. 

11 « Are short workshops pf value? ^ 

Approximately 92% of the AY participants felt that short workshops such 
as the ones held in IS^S, ESS, SCIS, and S-APA were of value. 

12. Participants awareness of preservice teachers participating in their 

institute programs 

' i • • • 

This question was asked only of participants in the Unitary Components. Appi?6 
imately 15% of these participants were aware of tlig^fact that there were preser/ice 
(prospective teachers without teaching experience) teachers participating in tueir 
institute program. • 

D. Housing 

1. Did participants live in Vermillion? 

This question was answered only of AY participants. Approximately 83%, of 
these participants lived in Vermillion. 

^^.2. Type of Housing' . . ' \ ^ 

Unitary Institute participants were found to occupy five of the six different 
types of housing indicated on the questionnaire* The majority of them, however, 
residecl in either Universi,ty housing (57%) or apartments in town\^4%) . 

AY Institute participants were found to occupy four of the six diff^ent 
types of housing indicated on the questionnaire. The majority of them resided in 
either trailer parks (58%) or motel apartments (25%). ,, * 

* ' '•«• 

3» Adequacy of housing for participants* needs 

About 96% of the Unitary participants and all of the AY participants ^elt ^ 
that housing was adequate to meet their needs* 

4* Nimber of de^ndents per participant 

This question was answered^only by participants in the Unitary Components. 
The mean number of depei^dents per Unitary participant was approximately 2.22.* 

5« Participants* recommendations of housing for future program participants 

. Approximately 95% of the Unitary participants and 92% of the AY participants 
indicated that they would recommend the housir^g they had utilized for use^by^ future 
program participants with the same number of dipendent6* i^'^^' 

6. Anjount paid for rent « i 

Unitary participants paid an average of $90.00 a month rent and most of them 
did not pay their own utilities. AY participants, on the other hand, paid an 
average of $105.00 a month rent and most of them dfd pay. their own utilities. 
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E. Adequacy of Community Resource.s 

1. Adequacy, of loc^l businesses to meet participants' needs * y 

Approximately 9,4% of the Unitary participants and 75% of th^ AY participants * ^ 
felt that local businesses '^^ere adequate to meet their needs. ^ 

2. Adequacy of eating establishments ^ 

About 39% of the Unitary participants indicated that th^y normally' ate atf 
home, 25% ate at local restaurants, and 35% ate at the student unfbn. Of the AY 
participants, 92% ate at home and 8% ate in the student union. * , 

3. Adequacy of ^community actiyities to meet the needs of the participants'' 
children > ' . , * 

All of the Unitary participants who had children with them felt the community 
adequately met the needs of their children. Approximately 86% of the AY parti- 
cipants who had children with them felt the community adequately met the needs ^ ^ 
of their children* 

4. Adequacy of community activities to meet the needs of the participants 

and their wives / ^ ' 

About, 95% of the Unitary participants indicated that community activities 
were adequate to meet their needs and the needs of theiYf wives. All of the AY 
participants, indicated that such, activities were adequate for themselves and ^ ^Sj^ 
their wives/ ' ^ 

' 5. Ratihg on how pleased the participants were with the way they and 
their family had been treated in the community , ^ 

(Rating: 4=extremely pleased, 3=quite pleased, 2«somewhat pleased, l«not 
pleased) • \ ^ " - ' 

The mean tating for Unitary participants was approximately 3.21* and, the 
*meaTi rating for AY participants was 2.80. Both groups indicated, in essence, 
that they were quite pleased with the way they had been treated in the commuility. 

F. Activities Related- .to the NSF-USD Program , , . , 

1. ^tings of Comprehensive Progr^s , - . 

Patticipants of the various program, components were asked to rate the program 
they, were p:articipating in on a scale of 1 poor to 7 excellent. 

All conq>onents except the Earth Science Section of the General Science Cotoot . 
nent receiv.eid greater than ^ six rating on a seven point scale. The ratings by 
institute were ChEMS = 6.53, General Science/Earth Science Section = 5.89, Gerieral 
Science / Physical Science Section =» 6.13, AY Component -''6.17. , 

^ ■ ... . ' . ' ' * 

2. Adequacy^ of . institute social activities for participants and their 
families ' - ' ' * ' ' ^ ' 

All participants, felt '.that the institute social .activities were adequate ^ - 
for their needs. Approximately 84% of the Unit;ary participants and all of the AY 
participants felt that institute social activities were adequate for their, families. 
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3. Adequacy of opportunity for. participants t6 interact with students in 
other programs * T 

* *^ 

Approximately 53% of the people^ in CHEMS and 80% of the participants in 
the G€nerati» Science' Component felt they, had adequate x)pportunity to interact 
with participants from other programs/ Seventyxfive percent of the AY partici- 
pants indicatejd that suc)iy)pportunitie6 ^had been adequate, 

4. Adequacy of opportunity for participants to interact with undergraduate 
students * ^ . 

This question was asked only of AY participants. Si?^ty-seven percent of 
thes.e participants felt that they had an adequate opportunity to interact with 
undergraduate -students. About 93% felt that this kinS of inte'ractlon would be 
of advantage to them and 80% felt that such interactions would be of benefit . 
to undergradua^* students. * 

5. Participants^ understanding of program evaluation 

Approximately 88% of the Unitary participants and all 'of the AY participants 
indicated they understood the reasons for fhe over-all program evaluation.' 

6. Value of program evaluation' ' • ^ v 

About 8$/i of the Unitary participants and all of the AY participants felt 
the program evaluation was worthwhile. 

^1 Time i^nvolVed in program evaluation - . , 

Approximately 25% of the Unitary participants and none of the AY partici- 
pants felt that too much time was involved in program evaluation. The mS^ frequent 
' complaint was. against the amount of classroom time required for colll^cting data 
" from /their students. ^ 

^ ^. CollecSting data from participant's' students, and the adequacy of directions 
for'- collecting data from participants* students ^ 

This question was asked only of Unitary institute participants? Approximately 
92% of these participants indicated that they had no difficulty in collecting ^ 
^the data from their. studen,ts. About 91% of these participants felt the directions 
tRey used for collecting dat? from their students were adequate. * 

'G.'Mscellaneous I;af ormajtiott 

1. Do^ pa,irtiQipants return to the '6chdol they taught at prior to program 
• participation? *^ « 

Eighty-seven percent of the participant's qompleting the Unitary Program 
returned to the schodl* tl^y taught at prior to program participation. Only 
about eight percent of the^ AY participants ^returned to the school they taught 
at prior to program participation. ^ ^ * 



2, What subjects, grade 'levels, and in what size schools d^o participants 
desire to teach? - " 

Participants were- asked to respond to th/ question, "What subjects, what 
grade level(s), and in what size schools they would teach if £hey had compl'ete 
choice in the matter and salary was not a factor?*' Information on this question 
will be presented un^er each program component • 

Ji) CHEMS Compbhent- . ^ 

Seventy-one .percent of the CHEMS participants would like to tea.ch chemistry 
or some combination of subjects including chemistry. There was no one particu- 
lar subject which was picked more frequently a6 a companion when participants 
listed more than one subject. '\ 

Eighty-eight percent of the CHEMS participants would choose to work at 
least some of the day with students of tenth grade level or above. Approximately" 
60% Indicated that they preferred to work exclusively with tetith grade students 
or older. . ' 

The CHEMS participants would prefer, on the^average, to teach in schools 
with enrollments of 600 students. * ' . 

-* • 

b) General Science Components 

Approximately eight:y percent of the General Science participants indicated 
they would li»e to cohtinue teaching general science or some combination of 
subjects which included general science. Mathematics was the most frequent 
companion (17%) when participants listed more than one subject.^ ^ 

Approximately 82% t)f the General Science participants would choose to 
^^.worK at leaap some of the day with students ninth grade level or b^low. ^Approx- 
'imately. 65% indicated they wootd* prefer to work exclusively with these yotpger 
students./ 

The General Science participants, if given their choice, would choose 
to work in schools having student enrollments of approximately 700 stydents. 
Further ana^sis reveals that those in the Earth Science Section prefer an 
average school size of 875 students, whereas the particlpairts in th^Plt?sical 
Science section prefer, on the average, a school of about-*535 students. 

'c) AY Components _ ' 

The Biology AY participants all indicated that they preferred to £each 
biology. Approximately 85% of the Chemistry AY participants indicated that 
they preferred to teach chemistr^ 6r chemistry plus sonj|^^other subject. The 
number of participants for which we have this type of data is tooo small, how- . 
ever, to make "a strong generalization.' 

Almost all AY participants indicate the^y wojjld prefer to teach at least ^ 
some, of the day with students »t grade levels l^through 12. Approximately 75% 
indicated that they preferred to work exclusii/ely with tenth grade students or 
older. ^ ' ' ' 

The AY participants would prefer, on the average, to teach in schools with 
* enrollments of 875 students. 
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IV. SUMMARIES AND CONCLUDING REMARKS . f 

9 

A« Summary of the 1972-73 Comprehensive Program. 

Data were collected and analyzed related to the. following four primary areas. 
a> Descriptive Information 'of Participants ^ ' ^ 

b) Descriptive Information ot Participants' ^Students ^ 

> >^ 

c) Evaluation of 'Program Objectives ^ ' ' 

» . • * * 

d) Program Process Evaluation ' ' ^ 

• Some major points discerned from the area^^were; 
1. The Comprehensive Program was a truly regional program - 



2. Participants in the program normally teach more th^fti one science subject 
and at more than one grade leve\« Many of the participants have at least 
some teaching responsibility at the junipr high school level. 

3. Studehts of the participants hold a moderately pos*itive view of science 
and their science course Xabput 3 on a 5 point scale, indicating they 'some- 

. times' like science or their science course). 

J 4. The participants* students hold a stVong "I don't know" attitt/fde when 

asked if they would take more science courses or if they plan to go into 
'a science related career. , ' , ^ 

5. The i^arpicipants en^oy teSiching sc/ence and they like the students they 
teach. ^ . ^ ' 

6. Participants in all programs where data were available shoved significant 
progress in subject matter /competency By the completion of .the program. 

7. The participants entered the progra^a in generally good^^greement with 
science educatopn as to the typ^s of classroom and laboratory activities 
which should be used for secondary school science instruction. The program 

^ compoAfints, in general, contributed positively toward strengthening this 

. agreement. 

8. * The nature of the ^participants' classroom and laboratory Activities whicH 
they use in their schools were approximately 56% in agreement with science 
educators. This was measured througli the eyes of their students. 

9^ The participants r^mked nekr the 90th percentile in their understanding 

of science when compaxred to the 1960 national' sample of twelfth grade / 
students following their program participation. 

, 10. The participants'' students ranked near the 26th percentile in their under- 
standing of science when comj^arei to, the 1960 natiorial sample of twelfth 
grade students. The students in this study > though, were primajrily in 
* grades 9-11; when' compared to the 9th grade national sample their average 
^ WAS at the 35th percentile. ' 
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11. In general, participants were pleaded with their respective progrto 

components. The University of South Dakota, and the City of Vermillion. 

B. Overall Summary of the Objectives and Conclusions Relating to the Objectives 
for 1371-72 and 1972-73 \ - 

The* conclusions relating to the objectives of the program as established in 
' 1971 are the following: CThe objectives, are listed in bhe 9rder of Importance as 
rated by the participants in the 1971-72 Institutes.) . \ 

a) To increase ^heSubjjfect matter competency of the pisirticipants. 

The subj.ect matter competency clearly rose significantly in all the 
components for each year the program was operational, 

b) Contribute toward participants using science instructional activities 
consistent with contemporary objectives of science education.* 

The Science Classroom Activities Checklist - Teacher Petceptions and 
Student Perceptions - scores did not change significantly after program 
pArticipOrtion for 1971-72 or 1972-73. Some positive changes were noted 
in specific subscales; the^e are recorded iij the reports. 

c) Contribute towatd the 'implementation of newer curricular materials in 
V the participants* schools. * , 

Participaifts received an increase in resources {materials, facilities, 
releas^ed tl^jp) which was made available to them as a result of pr\ogram 
. participation. ' Significant increase (wttfa. specif ic adoptions) in the 
use ofjiational curricular project ^Miterlals was not observed. 

4 

d) To encourage the exchange of ideas, concepts, and goals between institute 
participants. 

In general r the pkrticipants felt they l(ad adequate time to engage in 
this type of activity. Quantitative and qualitative dimensions of this 
question Were not inves^iigated. 

/ 

e) To develop in the' participants an understanding of the nature of science. 

The participants ranked quite high in the Test oct Understanding Science 
in all components both years. They ranked at tl\e 90th percentile when 
pared to the 196X) national sample of twelfth gtade students. 
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f) To encourage the exchai^ge o^ "ideas, concepts, and goals between experienced 
and pre-servicp teachers, \ * . ^ 

/ - 

Interchange did occur but ^ was not evaluated quantitatively or qualita- 
ttvaly. . ♦ , 

* ■ • 

g) Contribute toward the development of teachers who will motivate secondary 
schodl students toward careers in science, science teaching, and related 
careers such as engineering and medicine, 

The^ questions assumed to measure a change toward fulfilling this objective 
were the questions directed toward the participants' students, asking: 

Do you like science? 

4 

^ Do you like the science course you are currently takipg? 

Do you plan to take any more science courses? 

Do you plan to go into a science related career? 

There was no change in student responses after their teacher had participated 
in the Comprehensive Program when compared to student responses who had been 
taught prior to institute participation. 



"h) Result in participants completing an MNS degree. 

When asked about the necessity of receiving graduate credit for program 
participation, 92% of the Academic Year Institute participants ^(this was 
the pnly institute which the question was asked of) indicated the credit 
was a valuable part of the program.. 

lOOZ of the SequentlaiTlnstitutes of the 1971 summer (ending in the 1972 
summer) indicated th6 _MNS degree was a crucial part of the program. This 
institute was the only one which' received the question. 

' ^ ^ \ \ ^ 

i) To develop in teache*rs an understanding of how science related to 
society (past, present, and future). 

This was measured in'subscale 1 of the Test on Understanding Science - 
The Scientific Enterprise. There was no significant difference either 
year, although a non-significant positive gain (p > .01) showed in all 
components of 1^71-72 and the Unitary General Science Component of the 
^ 1972 summer. 



j) To develop in participants a basic proficiency in Mathematics. 

The Unitary General Science 'participants did gain significantly in the^Lr 
proficiency with mathematics necessary for teachers who would teach the 
curricular materials emphasized in this component. This was the only 
component in which mathematics competency was specifically taught for and 
evaluated. A 
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Concluding Statement 

* « • ^ 

The primary rfim of each component of the Comprehensive Project during the"^ 
years 1970-73 was tp develop the subject matter and mathematics competencies required 
to teach iodern science courses- There is evidence that this was accomplished. 
Changes^ in behaviors and attitudes of participanjts and their students, as a result of 
teachers' program participation, is equivocal. ^ 

As a result of this evaluation and our experience in the Comprehensfve Rrbject, 
the USD program focus has been changed to be a much mpre direct collaborative effort 
with school districts of the region. This involves creating awareness of newer ^ 
curricular materials, helping districts with adoption decisions, and then assisting 
with Implementation. We feel this direct collaborative effort will have considerable 
regional Impact. ' ' . * 

One word of caution should be given. Subject matter competency is an important 
undergirding structure to teaching. Renewing subject matter should be a part of the 
continuous process (rf teacher renewal and should not be ignored in association with 
,the direct emphasis on materials implementatioa. To ignore this Important area vi 11 
simply ensure that at sqme future date a crash program will have to be developeS to 
upgrade teachers* subject matter competencies. It would seem that an understanding 
of past hist'6ry would provide the wisdom to prevent falling into this trap. 
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APPENDIX 1 



TABLE 1 



Means, Stafidard Deviations and t-Test for Matched Sample's Comparing 
USD General Mathematics Test Pre- and- Post^test Scones ' i 



Pretest 
(n«14) 



Science Participarjts 



Posttest 
(n=14) 



Pretjsst-Posttest 



Test Scores 
(50 passible) 



S.D. 



S.D. 



30.07 



8.69 



40.57 



4.94 



7.15*. 



Degrees of Freedom ^ ^ 

*t>*3.01 to be significant at the .01 level 



fABLE 2 



13, 



Means, Standard Deviations 'and t-Test ,for Hatched Samples Comparin^g 
¥ 'USD General Mathematics Test Pre- and Post-test t Scores/ ^ 

■s ■ 4 

Physical Science Participants 



Pce,tfest . 
(n°3.7) 



Posttest 
(n=12i) 



Prete 3t-Posttest 



S.D. 



S.D-. 



33*59 ' 10.63 



Test Scores. 
(50 possible) 

Degrees of Freedom \ II 

*t S 3.11 to be sigjiificant at the .01 levej. 



37.^2$ 7.30 



6.32* 



11 



TABLE 3 "1 

Means » Standard Deviations^ and t-Test fcf^r Matched * Samples Comparingl 
Test of Earth Science Knowledge Pre- and Post-test Scores ! 



Pretest 
(n-16) 



Earth Science Participants 

— Posttest 
.(n-17) 



Tretesi-Posttest 



Test Scores 
(69 possible) 



S.D. 



S.D. 



48.88 



7.08 



53.06 



5.71 



Degrees of Freedom 

* t> 2.95 to be significant at the .01 level 



■er|c 



6.|77* 



11. 



TABLE 4 ^ » 

Means, Standard Deviations, and t-Test for Matched Samples Comparing 
^ Physical "Science Pre- and Post-test Scores 

Physical Science Participants 



Pretest 
(n=18) 



Pbsttest 
(n=18) 



Pretest-Posttest 



S.D. 



S.D. 



Test Scores 
(56 possible) 



30,. 50 



7.30 



46.56 6.88 



9.53* 



Degrees of Freedom 

*t'> 2.90 to be significant at the .01 l^el 



17 



5^ 



TABLE 5 



Pretest and Posttest Means and Standard Deviations for Subscales and' 
Composite Scores on the USD Gradu^e Biology Examination 



AY Biology 
Pretest 
(n»ll) 



AY Biology 
Posttest 
(n-12) 



Protest-Post test 
(n=ll) 



S.D. 



S.D. 



\ Animal Anatomy 
and Development 
(20 possible) » ^ 

Plant Morphj^^ogy 
and .Anatomy ' 
(20 possible) 

, Genetics 
(20 possible) 

Cell Physiology 
(20.possibleJ 

Ecology 

(20 possible) 

General Biology 
(25 possible) 

* Composite 
(125 possible) 



11.73 

U.64 
10.00 

f 

12.18 

9.09 

16.82 
71.77 



2. 80 

2.38 

" 3.58 

2. 96 

2.44 

3.76 
13.41 



12.17 

14.08 

10.42 

12.83 

11.04 

17.83 . 
78.38 



3.51 

3.73- 

3.34 

3.07 

3.39 

3. '33 
16.12 



Dejreestof Freedom 

t> 3.17 to b9 significant at the .01 level 

TABLE 6 ' . 

Pretest and Posttest Means and Standard Deviations 
on the Chemistry Department Examination 

■ , V AY Chemiptry Participants 

'. . Pretest Posttesfc 

' (n=4)" (n=3) 



.11 

2.A,7 : 
.23 

.41 ' 
1.65 

.V: 

1.56 ■ 



10 



Pretest-Posttest 
(n=3) . 



S.D. 



S.D. 



Test Scores 
(47 possible) 



11.50 3.00 



15.67 3.79 



2.00 



Degreed of Freedom 
* t > 9.93 to be Tsisnl 



lifW ant at 



the .01 level 
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' , ' ' TABLE 1 

Pre- and Posttest Means and Standard Deviations *for Subscale3 
and Composite Scores on the SCACL:TP by Program 
Coii5>onent Sections and Total Program' 

Component / Sec t ion 

% 

r 

: UC ■ UGS/ES UGS/PS AY/B AY/g 

- (pre n=17) (pre n=16) (pre n=17) (pre-n=12) ,(pre n=4) 
(post n=17) (post n=17) (post n-18) (post n=lJ^^lpoBt n=3) 



S.D. 



S.dA X 



S.D. 



S.D. 



S.D. 



Total , 
(pre n=66) 
(post n=66) 

X S.D. 



SCACL:TP 



Subtest A 
Pretest 8* 


6.94 


T 

.90 


7.19 


.91 


7.18 


.64 


7.33 


.78 


7.50 


.58 


7.17 


.80 


Subtest A 
Posttest 8* 


7.35 


.6^1 7.35 


.61 


7.17 


.79 


7.27 


1.01 


8.00 


.00 


7.32 


.73 


Subtest B 
Pretest 9* 


7.65 


1.41 1 8.50 


.73 


8.41 


-.71 


8.08 


.79 


7.00 


1.83 


8*. 09 


1.09 


Subtest B 
Posttest 9:* 


8.12 


.78 


8.35 


.86 


8.67 


.59 


8.27 


1.27 


8.67 


.58 


8.35 


.86 


Subtest C 
Pretest 8* 


6.88 


.93 


6.88 


1.03 


7.12 


.93 


7.24 


.87 


7.75 


.50 


7.06 


.93 - 


Subtest C^^ 
Posttest 8* 


6.94 


1.09 


6.77 


1.09 


7.44 


.92 


-6.72 


.79 


7.67 


.58 


7.03 


1.01 


Subtest D 
Prestest 11* 


9.47 


1.18 


8.94 


1.53 


9.00 


1.37 


8.^2 


1.24 


9.25 


1.71 


9.11 


1.34 


Subtes^ D 
Posttest 11* 


9.06 


1.25 


8.94 


1.58 


9.61 


1.42 


9..18 


1.4Z 


10.67 


.58 


9.27 


1.45 




Subtest E 
Pretest 8* 


6.94 


.83 


6. '19 


1.42 


6.53 


.72 


6.50 


• 

1.24 


6.75 


1.26 


6.56 


1.08 


L 


Subtest E 
Posttest 8* 


6.82 


1.02 


. 6.65 


1.17 


6:56 


.92 


6.27 


1.10 


7.00 


" .00 


6.62 


1.02 




Subtest F 
Pretest 9* 


7.35 


2.03 


7.31 


'1.40 


7.82 


1.07 


7.33 


1.16 


7.25 


1.50 


7.45 


1.46" 


Subtest F 
Posttest 9* 


7.47 


.94 


7.59 


1.62 


7.78 


1.44 


7.46 


.93 


8.00 


1.00 


7,. 61 


1^26 


Subtest G 
Pretest 7* 


6.05 


1.68 


6.56 


.51 


6.29 


.'69 


6.67 


.65 


7.00 


.00 


6.51 


1.01 


Subtest G 
Posttest 7* 


6.47. 


.72 


6.65 


.49 


6.94 - 


> 

''.24 


6.64 


.67 


y — ~ 

7.00 


.00 


6.70 


.55 


Conq)osite* 
Ptetest 60* 


51.41 


6.58' 


51.50 


5.47 


52.35 


*4.1l' 


52.25 


4.25 


52.50 


6.61 


51'. 90 


5.19 


Cotnposij:e 
Posttest 60* 


52.24 


3.40 


52.18 


5.43 


54.33 


4.07 


51.82 


4.14 


b7.0o' 


1.73 


52.94 


4.36 



*The highest score possible. 
'Subtest A Student, Classroom Participat:|.on 
Subtest B - Role of the Teacher in the Classroom 
Subtest C - Use of Textbook and Reference Materials 
Subtest D - Design and Use of Tests 
Subtest E - Laboratoxry Preparation 
Subtest F - Types of Laboratory Activities 
Subteat G - Laboratoi^y Follow-Up Activities 



TABLE- 2. 



Pre- and Ppsttest Means and Standard Deviations for Subscales 
and Composite Scores on the SCACL:SP By .Separate Program 
Component/Sections and Total Program 

Component /Sect ion 

UC UGS/ES UGS/PS Total 

(pre n=14) '(pre n=9) (pre n=ll) (pre n=34) 

(post n=12) (post n=10) (/post n=10) (post n=32) 



S.D. 



S.D. 



S.D. 



S.D. 



SCACL:SP 



C « tKf* A o f> A 
oUDLeSL A 

Pretest 8* 


A. 28 .66 


A. 06 l.AO 


/^rTeO .83 


A.3S .95 


C« tK t> AO t> A 
oUDLeSL A 

Posttest 8* 


A. 82 .93 


A. 22 .76 


A. 50 .52 


A. 53 .79 


Pretest 9*' 


5.13 .6K 


^5.21 ' .88 


5.12 .63 


5.15 .69 


Pdsttest 9* 


■ A. 97 .72 


5.17 .58 


5. OA .83 


5.06 • .70 


oUDcesL 1/ 
Pretest 8* 


A.A8 .71 


A. 30 .8A 


A. 66 1.09 


A.A9 .86 


buDtesc 1/ 
Posttest 8* 


A.9A .6A 


• A.31 . .35 


A.^ .55 


A. 73 .59 


finbtpat D 
Pretest 11* ^ 


6.20 1.28 


5. A3 'r.06 


5. OA .70 


^5.62 1.15 


Subtest D 
Posttest 11* 


6. A3 1.56- 


^.AO- .67 


16.28^ l^cT"^ 


6.06 1.27 - 


Subtest E 
Pretest 8* 


A. 70 .66 


A. 80 .A9 


A. 56 .58 


A. 68 .58 


Subtest P 
Posttest '8* 


A.9A ' 1.01 


A. 67/" .33 


A.6A .6A- 


.73 


Subtest F 
Pretest 9* 


A. 69 .68 


'aCi5 .98 


A.77 .90 


— y 

A. 57 - .85 


Subtest F 
Posttest 9* 


A. 98. .5A 


4. is >rf2 


A. 83 .69" 


y 

^4.75 .68 


Subtest G 
Pretest 7* 


3.91 .72 


3.99 .93 


A. 18 .^1 


A,02 .83 


Subtest G 
Posttest 7* 


A. 52 1.07 


A. 02 .79 


.59 


A. 23 .86 


Composite 
Pretest 60* 


33. 7A A. 19 


32. Al A. 83 


33.12 3.70 


33.19 A. 12 


Composite^ . 
Posttest 60* 


35.62 5.38 


32. lA 2.S7 


3A.30 , 3.13 


1 3A.12 A. 22 



*Highest possible score 

Subtest A - Student Classroom Participation 
^jilbtest B - Role of the Teacher in the* Classroom 
Subtest C - Use pf Textbobk and Reference Materials 
' Subtest D - Design and Use of Tests 
Subtest E, - Laboratory Preparation 
Subtest F - Types of Laboratory Activities 
Subtest G - Laboratory Follow-Up Activities 



, APPENDIX 3 ■ * .-, • * 

■ " . TABLE 1 ■ ■ . . • . •' 

Pre- and Posttest Means and S^ahciard Deviations for the . - . " 

Teacher TOUS by S*eparate Pro^gram Component /Sect ion and Total Program * 

* ■ ' * 
Conq)onent/Section ' ^ 

' UC UGS/ES ^ UGS/PS AY/Br.- AY/C ^ Total ' 

. (pre n=17) ^ (pre n=16) ' (pre n=17) ^pre n=12) (pre n=4) (pre n«66) 
(post n=17) '(post n»17) . (.post n«18) (post n«^ll^ (post n=3) (post n=66) 



S.D. 



S.D. 



S.D.* 



S.D. " X ■ 



S.D. 



TOUS 

Subscale 1* 
Pr.etest' 


14.29 2.11 


13.56 2.56 


11.12 


2.67' 


13.58 2.47 


14.50- 1.73 


13.18 •2.67 


TOUS 

Subscale 1* 
Posttest 


14.12 2.57 


14.38 2.19 


12.56, 


* 

2.77 


13.09 3.27 


15.00 1.00 


13.55 2.72 . 


TOUS 

Subscale 2* 
' Pretest 


13.24 2.41 


13.25 1.77 


11.88 


2.06 


11.58 1.78 


12.75 4.35 


12.56 2.27 


TOliS-^ 
.--Subscale 2* 
Posttest 


ft, ' 

13.41 2.43 


14.06 1.53 


12.44 


3.01 


10.73 3.10 


14.33 ,]f'.16 


12.80* 2.79 


TOUS 

Subscale 3* 
Pretest 


16.18 3.47 


16.38 2.19 


12.59 3r.l6 


U.5Q 2.84 


— ; ■ t ■ 
15.50 3.70 


14.95"" 3.31^ 


TOUS 

Subscale 3* 
Posttest 


15.77 3.87 


16.94 2.89 


13.89 3.60 


i5.00 3.49 


16.-33 3.51 


15.36 3.58 


•TOUS 

Composite** 
Pretest 


43.53 7.10 


, \ 
43.69 5.89 


35*59 6.12 


39.5tO 4.15 


.42.75 9.22 


40.74 '6.94 


TOUS 

Composite** 
Posttest 


43.29 7.75 


■' 

45.44 5. 18-" 


38.72 6.83- 


5 - 

38.82 9.00 


. 45r6l 4.73 


41.68 7.64 



*Possible 20 points 
**Possible 60 points 
Subscale 1 - The Scientific Enterprise 
Subscale 2 - The Scientist 
Subscale 3 - Methods and Aims of Science 
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TABLE 2 



*P;re- and Posttest Mean's an'd Standard Deviations for thie; Student 
•TOUS ty Separate 4*rograto Component/Sections and 'Total Program 

\ s' Component/Section 

UC-.. U6S/ES tfGS/PS ' " Tot^l 

(pre h=i3)' (pre n=6);; (pr^ n=8)\-. ."(pre n=27) 

(post(n»12) ' '(post nf 10) (post n-10) , (p'dist n=32) 



S.D^ 



• S.D. 



S.D^' 



S.D. 



TOUS 

• Subacale 1*.^ 
Pretest ! 


} 1 

9.5-1, 2.37 


7.:^ " .99 


; 8^09 ^ .83 


• 

8';69 1^96 


TOUS ' . ' 
Sdbscale 1* 
PoBjttest : 


.-9.54 \2.08 




y- — — — 

7.;.§7 . i;47 


.9.21 3.47'-. 
••.9.31 *1;77' 


TOUS • 
Subsc?:le 2*- 
"Pretest . 


9.97 2.12 


8..63 .' ' .94 

* ./ — 


i ■ 
1 

1 . 

i a.77 1.36 


TOUS 

Siibscale 2*- 
Posttest' 


• 4. 

0 

■. 9.86 2. OS 


. * * 

ft 

• 8/55 1 . 82 


■ a. 61 . 1.35.': 

! ■ 


\ '9v09 1.87. 


•TOUS". 
•'Substalfe 3> 
pretest - 


10.94 !.?.65 


• 

" 8. 75 . 1:j07 


••8.71 1.58 


• 9.80- 2",32 
. 9.73 ■■2,38 


TOUS ' ".y. 
Subscale«. 3* 
' Posttest"" • 


10.53 • 2.86 


9.b3 2.06 


'9.13 '-I.IJ. 


^Gomposite** 
Preteist - 


30.-2io 6.V6. 


24.62 ^2i56 


2-5.57- ■■■•3749'^~^~ 


- ^-2;UA2.^_^5^V4^ 


. TOUS ^ ^ 

^Xotiposite** 

<.Posttest 


'2^.93 K 6.92 

^ » r ' 


» : " 

ft 

»;^5.67'^' 5.25 


25. 6Z' ;-4.26 


■• "T * » 

27.52 ' '6f l7 ■; 



Y ■*Pod8ible 20 points ' - ■" . > 

**Pod8ibl€ 60- poiiits . 

Su^scale' 1 -tThe- silent i^jfic'-pnteipris^ • .. 
•- Sub8cai6-2 - Tl^e Sc-ieiitist ;.. ^ _ .- 
; -Stibs^ale Q - Methods'.aind of Science". ' • 

• . : • •■ ■ »'.• " ■ ■ ".: 
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' • APPENDIX 4 
TABLE 1 

. Means and Standard Deviations -for Semantic Differential 

Pretest Scores:' Mathematics Grouped by Prop,rain Component/Sections 



Component /Section 



UC 
(n-17) 



S.D. 



UGS/ES 
(n«17) 

S.D. 



UGS/PS 
(n-17) 



, S.D. X 



AY/B 
(n=12) 

S.D. 



AY/C • 
(n=4) 

S.D. 



Total 
(n=^7> 



S.D. 



• Evaluation 


*4.12 ..57 


4.12 .77 


4.35 .39 


3.85 .59 


4.25 .35 


1 V 

4.14 -.60 


Potency 


3.41 .68 


3.03 .55 


3.29 .42 


3.00 ^^56' 


3.25 .61 


3.20 .57 


Activity . 


,f3.65 .64 

*— 


3.93 .59 


4.03 ^42 


3.73 .57 


4.06 .66 


3.85 .61 


Personality 


3.21 .70 


3.21^ .49 

-\ ' 


3.47 .62 


3^2 .38 


3.25 . .54 


3.24 .58 



TABLE 2 



Means and Standard Deviations for Semantic Differential 
ilPosttest Scores: Mathemati'cs Grouped by Program Component/Sections 



Coi^onent/Section 



UC ~ 
(n=17) 



S.D. 



UGS/ES 
(n-17) 

S.D. 



UGS/PS 
(n-18) 



S.D. 



AY/B 
<n=12); 

■ S.D. 



AY/C . 
(n=3) 

S.D-.. 



Total 
(n=67) 



S.D. 



^v^uation 


4.22 .50 


4.21 .73 


4.39 .59 


3.92 .42 

y 


4^.42 .29 


^4.22 .58 


- Potency 


3.34 .66 


3.25 .60 


3.36 .54 


3.15 .63 


3.42 .63 

1 


3.31 .61 


Activity 


3.59 .57 


3.74 .'75 


.4.01 .60 


3.92 .55 


4.00 .25 


•3.82- .62. 


Personality 


3.13 .56 


3.21 ^.42 


3.32 .55 


3.06 .56 


3.25^ .25 


3.19 ^.51 
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TABLE -3 

■Heaps arid Standard Deviations for Semantic Differential Pretest Scores: 
Science Crouped by Program Component/Sections 



UC 



Component /Sect ion 
UGS/ES UGS/PS , AY/B 



AY/C 



Total 



• 

• 


(n« 


17) 


(n= 


17). 




(n= 


17) 




(n=12) 


(n= 


»4) 




(n= 


67) 




X 


S.D. 


X 


S.D. 


:! 




S.D. 


X 


S.D. 


X 


S.D. 


X 


S.D. 


Evaluation 


4.60 


.42 


4.44 " 


..52 


4. 


66 . 


A 


4 


.75 


.24 


4.69 


.63 


4 


.61 


.44 


Potency 


3.71 


.54 


3.25 


.,51 


3. 


68 


.72 


3 


.67 


.60 


3.56 


.5Z 


3 


.57 


.61 


Activity 

0 )\ — " 


4.19 


.63 


4.07 


A1 


4. 


32 


.52- 


4 


.02 


.63 


4.19 


.52 


4 


.16 


.55 


Personality 


^.60 


.61 


3.29 


.44 


3. 


79 


.75 


3. 


71 


.68 


3.44 


.59 


3. 


58 


.63*. 



tABLE, 4 

Means and Standard Deviations for Semantic Differentid. Posttest Scores: 
- • Science Grouped by Program Component/Sections 



UC 



UGS/ES 



Con?)onent /Sec t iofi 
UGS/PS AY/B 



AY/C 



Total 





(n»=17) 
\ 




17) 


(n=19) 




=12) 


(n= 


=3) 




=67) 




X 


S.D. 


x 


S.D. 


X 


S.D. 


X 


S.D. 


X 


S.D. 


X 


S.D. 


Evaluation 


■ 4.50 


.56 


4.51 


.53 


4.54 


.40 


4.50 


.45 


.4.67 


.38 


4.54 


.47 


Potency 


3.47 


.61 


3.34 


.50 


3.49 


.68 


3.69 


.68. 


,3.83 


.52 


3.50 


.61' 


Activity 


4.01 


.70 


4.01 


.62 


4;21 


.63 


4.08 


.62 


4.17 


.29 


4.09 


.62 


Persoiiality - 


3.46 


.66 


3.21 


.30 


3.63 


.76 


3.75 


.72 

— 1— 


3.42 


.38 


3.49 


.63 


% 










V 








t 






• 
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TABLE 5 

Means and Standard Deviations 4or Semantic Differential Pretest Scpres: 
Science Teaching Grouped By Program Component/Sections 

Codponent / Sep t ion 







UC 


UGS/ES 


UGS/PS 




AY/B 


AY/C 




Total 




. (n-17) 


(ii-17) 


(n-17) 




(n-12) 


(n=4) 




(n- 


67) 




X 


s.p. 




S.Dv 


X 


S.D. 






S.D. 


X S 


.D. 


X 


S.D. 


Evaluation ,' 


4.66 


.40 


4.40, 


.47 


'4.56 


.44 


4. 


44 


.34 


4.81 


24 


4.54 


.42 


Potency 


3.53 


.51 


3.07* 


.49 


3.50 


.59 


3. 


56 


.51' 


3.63 


75 


3.42 


.56 


Activity 


4.04 


.51 


■4.18 


/49 


4.38 


.47 


4. 


19 


.49 


4.44 


66 


4.21 


.50 


Personality 


3.79 


.63 


3.^3 


.70 


4.06 


.64 


3. 


79 


.68 


4.00* . 


54 


3.83 


.65 



TABLE 6 

"Means and Standard Deviations for Semantic Differential Posttest Scores: 
Science Teaching Grouped By Program Component/Section 

Component /Sect ions 



UC 
(n'»r7) 



UGS/ES 
(n-17) N 



UGS/PS 
(n=18) 



AY/B 
(n=12) 



AY/C 
(n=3) 



Total 
(n=67) 





X 


S.D. 


X 


S.D. 


X 


S.D. 


X 


S.D. 


X 




S.D. 


X 


S.D. 


Evaluation 


4.56 


.48 


4.53 


.42 


4.40 


.61 


4.4B 


.53 


4. 


42 


.38 


4.49 


.50 


Potency 


. 3.32 


.47 


3.28 


.55 


3.28' 


.51 


3.56 


.64 


3. 


75 


.50 


3.36 


.54 


Activity 


4.04 


. .54 


4.24, 


.51 


.4.11 , 


.53 


4.10 


.61 


4. 


33 


.52 


4.13 


.53 


Personality 


3.60 


. .52 


3.51 


.66 


3.69 


.78 


3.67 


.69 


3. 


75 


.25 


3.62 


.64 
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TABLE 7 

Means and Standard Deviations for Semantic Differential Pretext Scores: 
Lab Work Grouped by Program Component/Sections 

Componen t / Sec t<ion 



UC 
(n=17) 



UGS/ES 
(n=17) 



UGS/PS 
(n=17) 



AY/B 
(n=12) 



AY/C 
(n=4) 



Total 1 
(n=67) 



S.D. 



S.D. X 



S.D. 



S.D. 



S JD. 



S.D. 



Evaluation 


. 4.4^9 .44 


4.29 .68 


4.68 .40 


4.48 .51 


4.56 .52 


4.49 .52 


Potency 


3.40 .61 


3.06 • .33 


3.47 -.57 


3.29 .66 


3.31 .38' 


3.31 * ..55 


Activity 


4.00 .61 


4.21 .52 


4.45 .43 


4.04 .47 


4.44 .52 


4.20 .53 


1 Personality 


3.60 .49 


3.59 .60 


3.96 .67 


3.50 ..51 


3.75 .74 


3.68 .59 



TABLE 8 

Means and Standard .Deviations for Semantic Differential Posttest Scores 
Lab^ Work Grouped by Pr6gram Component /Sections 

Component /Section- 



UC 
(n=17) . 

S.D. 



UGS/ES 
(n=17) 



S.D. X 



UGS/PS 
(a=18) 

S.D. 



AY/B 
(n=12) 

S.D. 



AY/C 
(n=3) 

S.D. 



Total 
(n=67) 

S.D. 



Evaluation' ■ 


4.40 .64 


4.29 .63 


4.64 .44 


3.85 1.03 


4.33 *.29 


4.34 .70 


Potency 


'3.31 .51 


3.21 .49 


3.61 .69 


3.12 .56 


3.50 .25 


3.34 .58 


Activity 


4.13 .49 


4.09 .62 


4.38 .54 


3.79 .49 


4.58 ..38 


4.15 .56 


Fersonality 


3.53 .'61 


3.40 .55 


3.76 .60 


3.10 .76 


3.25 .25 


3.47 .63 
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^TABLE 9 

Means and Standard Deviations for Student Semantic Differential 
Pretest Scores: Mathematics Grouped by Program Component /Sect ions 

o 

* • - Component/Sefction 



UC 
(n=14) 



UGS/ES 
(n=8) 



UGS/PS 
(n=ll) 



Total 
(n=33) 





X 


S.D. 


X 


S.D. 


X 


S.D. 




S.D. 


Evaluation 


3.90 


.^^ 


3.68 


.34 


3.80 


.25 


3.49 


• .59 


Potency 


3.18 


.17 


3.26 


.20 


3.21 


.19 


3^8. 


.21 


Activity 


3.64 




3.57 


*29 


' 3.67 


.2-2 


3.47 


.^7 


Personality 


3.14 


.24 


3.24° 


• .28 


3.27 


.30 


3.09 


.30 



TABLE 10 

Means and Standard Deviations for Student Semantic Differential 
Posttest Scores: Mathematics Grouped by Progtam Coii?)qnent /Sections / 

o ■ Con?)onent /Sect ion r 



UC 



UGS/ES 



UGS/PS 



Total 





(n- 


12) 


(n-10) 


(n- 


10) 




32) 




• X 


S.D. 


^ X 


S.D. 


X 


S.D. 


X 


S.D. 


• i , 

Evaluation 


3.90 




p *" 
3,68 


.34 


3.80 


.25 


3.80 


.36 


Potency 


3.18 




3.26 


.20 


3.21 


.19 


^.•21 


.is 


* Activity 


3.64 


.24 


3.57 


.29 


3.57 


.22 


3.63 ^ 


.25 

< 


Personality 


3.14 


,.24 


3.24 


.28 


3.27 


.30 


3.21 


.27 
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TABLE 11 



Means and Standard DevjLations for Student Semantic Differential Pretest Scores 
Science Grouped by Program Component/Sections 

Comp onent/Section 





% 


UC 


UGS/ES 


UG^/PS 


Total 




(n=14) 




(n=8) 




=11) 


(n= 


33) 




• 

X 


S.D. 


X 


S.D. 


X 


S.D. 


X 


S.D. 


Evaluation 


3.83 


.40 


3.46 


.90 


3.31 


.98 


3.57 


.77 


Potency 


3.16 




3.20 


.35 


3.09 


.33 


3.14^ 




Activity 


3.40 


.24 


3.37 


.55 


3.25/ 


.50 




.42 


Personality 

— I ' 


S.21 


.11. 


''3.'37 


.50 


3'. 01 


.46 


3.18 


.41 V 



TABLE a. 

Means and Standard Deviations for Studeilt 



Semantic Differential Posttest Scores 
Science Grbuped by^rogram Component /Sect ions 



UC 

(n=12) 



SffD. 



Component /Section / 

UGS/ES UGS/is 
(n=10) (j/lO) - 

'S.D. 



Total 
(n=32) 



S.D., 



t — 

Evaluation 


3.90 . .51 


3.64 


" 3i74 .52 


3.7.7 


Potency 


y3.ll .23 


3.21 .16 


'3.27 .26 


3.16 


Activity 


3.41 ^ .31 


3.49 -.30 


3.44 .42 


4^ ^ 

3.45 


Personality 


3.17 . .34 


3.30 .24 


3.32 ' .46 


3.26 




.33 




TABLE 13 ■ 

Means and Standard Deviations for Student Semantic Differential Pretest Scores: 
Science" Teachers Grouped by Program Component /Sect ions 

Component / S ec t ion 



, UC 
/(n=U) 



UGS/ES 
(n=8) 



UGS/PS 
' (n=ll) 



Total 
(n=33) 



S.Dj 



S.D. 



S.D. 



TABLE 14 



S.D. 



Evaluatloiv^ 


3.76 .48 


3.51 .84 


3.34 1.06 


3.56 .80 


Potency 


3.23 .51 

— 


3.16 .42 


3.06 • .49 


3.16 .47 


^^^_,,^ivity 


"3.68 .37 


3.46 .76 


3.35 .81 


3.52 .64 


/^Personality 


3.85 .45 


3.52 .89 - 


3.^5 .96 


3.57 .78 



Means and Stand^d Deviations for Student Semantic^ Differential Posttest Scores: 
Sci:Bnce Teachers Groupe'd .by Program Component /Sect ions 

Component /Sect ion * -"^ 



r 



UC 
(n=12) 



UGS/ES 
(n=10) 



UGS/PS - 
(n=10) 



Total 
(n=32) 



S.D. 



S.D. 



S.D. 



S.D. 



Evaluation 


3.61 .70 


3.69 .36 


t 

3.65 .56 


3.65 .30 


Potency 


3.15 .37 


3.24 .31 


"3.25 .42 


3.21 .13 • 


Activity 


3.59 .33 


3.65 .34 


3.61 .43 

k 


3.62 " ;i3 , 


Personality i 


3.78 .51 


3.81 ..41 


3.71 .52 


3.77. .22 



/ 
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- TABLE 15 

Means and Standard Deviations for Student Semantic Differential Pretest Score$: 
Lab Work Grouped By Program Component/Sections j 

Component/Section * I 



UC 
. (n=l'4) 



UGS/ES 
' <n=8) 



UGS/PS 
(n=ll) 



Total 
(n=33) 



S.D. X 



Evaluation 


3.92 


.30 


3.54 


1.01 


3.67 


.95 


. 3.74 


.75 


Potency 


3.15 

0 


.17 


3.24 


.29 


3.12 


.23 


3.16 


.22 


Activity 


3.73 


.29 


3.55 


.71 


3.56 


.63 


3.63 


.53 


Personality 


3.34 


.2-1 


3.37 


.49 


3.24 


.4ff' 

* 


3.32 





TABLE 16 ^ 

Means and Standard Deviations for Student, Semantic Differential. Pog^'test Scores; 
Lab Work Grouped by Ptogfam Con?)onent/Sections 



UC 



UGS/ES 



Component/Section 
UGS/PS 



Total 



« • 


(n= 


12) 


(n=10) 


(n= 


10) 


(n=32) 




X 


S.D. 


X 


S.IH- 


X 


S.D. 


X 


S.D. 


Evaluation. 


3.92 


.52 


3.89 


.32 


3.96 


.28 


3.92 


.39' 


Potency 


3.11 


.16 


3.21 


.16 


3.20 


.15 


3.17 


.16 


Activity 


3.76 


.38 


3.69 


.25 


3.64 


*.20 


3.70 


.29 


Personality 


3.22 


.22 


-3.47 


.20 


3.42 


• .26 


3.36 


.25 


-> 


t 








4 






• 
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-APPENDIX 5 



TABLE 1 



Pre- and Posttest Means ajid Standard Deviations 
for the^Participants^ Actual Laboratory Time (Minutes) 



Component /Sect ion 





« UC 
, (pre n=ll) 
(post n=12) 


UGS/ES 
(pre n=6) 
(post n=9) 


UGS/PS 
(pre n=6) 
(post n=8) 


Total 
(pre n=23) 
* (post n=29) 




X S.D. 


X ^ s.dV 


X S.D. 


X S.D. 


Pretest Time 


64 24.5 


63 56.7 


1Q2 53.7 


74 43.9 


Posttest Time 


86 49.0 


57 52.9 


94 39.3 


79 50.4 



TABLE 2 

Pre- and Posttest' Means and Standard Deviations 
for the Participants! Attitude Toward Teaching* 
(Like 5 to 1 Dislike) 

\ Componeu't/Section 



UC 



ugs/es 



UGS/PS 



Total 





(pre 
(post 


n=12) 
n»12) 


(pre 
(post 


n=7) 
n=10)' 


(pre 
(post 


n=8) 
n=10) 


(pre 
(post 


n=27) 
n=32) 




—\ 

X 


S.D. 




S.D. 


X 


S.D. 


X 


S.D. 


Pretest Attitude 


4.83 


.39 


4.57 


.53 


4.88 


.35 

* 


■ 4.78 


.43 


Posttest Attitude 


4.61 


.48 


4.29 


.71 


4.55 


.46 


4.49""^ ^ 


f» 

.49 



TABLE 3 

. 

i Pre-. and Posttest Means and Standard Deviations 
for tiie Attitude df Participants toward Their Students; 
(Like 5 to^l Dislike) 

C omp'onen t/Se^tion 



ierJc 





,UC 

(pre n-12> 
(pest n"12) 


UGS> 
(^re^ 
(post 


'ES 
n=8) 
n-10) 


UGS/PS 
(pre n«8) 
(post "h^lO) 


Total 
(pre n=28) 
(post n=32) 




X 


S.D. 


X 


S.D. 


X 


S.D. 


X S.D. 


Pretest Attitude 


4.36 


' .47 


4.3.5 


.61 


4.41 


.44 


4.37 ^49 


Posttest Attitude 


4.49 


,50 


4.32 


.71 


4.39 


.48 


4.41 ■ .60 



APPENDIX -6 
' TABLE 1 

\ Publication Date .of the Textbooks Used by Participants 

^Component /Sect ion ^ 

UC UGS/ES UGS/PS ' AY/B AY/C Total 

(pre n=]^) I (pre n=12) ' (pre n-lA) ('72 n=ll) ('72 n-4) ('7'2 n=57) 

(post n=l-2) ICpbsL. n=iO) (post n=9) , ' . ' (post n=31) 

X /fc^S-Jp. . X _ S.D. X S.D. X S.D. x S.D. x / S.D. 



Pre 

Giveu ii 
1972 


1966f9 3. A3 


1966.7 1.93 


1966.8 1.36 


1967.9 1.19 


1968.1 1.99 


1967. A 1.98 


Post 
Given ii 
1973 to 
Unitary 


1968.3 2.00 


1969.1 ,1.23 


1968.1 1.85 


« 

1 


f 


c 

1968.5 1.68 
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APPENDIX 7 
* - TABLE 1 ■ 

< 

. - / Science Classroom Activities Checklist: 

Teacher's Perceptions 

fj. The student's role Is to copy down and memorize' what the. teacher tells him. 

2. students should frequently be allowed time. In class to ulk among themselves about 

ideas in science. . ' / 

, '* . ■■ ' ' ' 

3 Over 25% of the class time should be devoted tb students answering orally or in 
writing answers to questions that are in the textbook or in study guides. 

4. • Classroom laboratory activities, such as experiments and demonstrations, should 
usually be performed by students rather than by the teacher. ^ - • 

5. Science classes^ should provide foV same discussion of the. problems facing scientists 
in the discovery of a scientific principJe. , > ... * 

6. - If a student disagrees with what the {eacher says, he should say so. 

7. Most questions students ask in class should, be to clarify sutements made by the 
teacher or the text.' 

8. It IS important th^t students discuss the evidence behind a scientist's conclusion. 

9. A majority of class time should" be spent lecturing about science; y 
10. A teacher should be very hesiunt to admit his misukes. 

11: A teacher Should generally provide .the answer when students disagree during a discussion. 

12. It IS dcsiriible for teachers to frequently repeat to thejr students almost exactly what 
is in the textbook. 

13.. A teacher 'should frequently caus< students to explam the meanings of sutemcnts, 
diagrams, graphs, etc. 

14. Science should be presented as havin;{ almost all the the answers "to questions about the 
natural world. 



15. Teacher questions should req'uire students to think about Ideas they haye pfeviously 



studied. 

16. Teacher questions should force students to think about the evidence- that is behind 
the statements that are mad^ in the textbook. 

17. • The general objectives of a lesson should be understood by the students before >york, ' 
on the lesson, is begun. 

♦ . - ' ■ . 

18. Students should learn most of the detail? suted in the text: 

19. It' is important that students frequerttly. write out definitions to work lists. 

20. When reading the textbook, students should be expected to look for the main 
problems (ideas) and for the evidence that supporte them. 

21. Students should.be Uught how to ask' themselves questions about sutements in the text. 

'>'>. The textbook and the teacher's notes should provide about rthe only sources of 
IerJc knowledge for class discussion. 



TABLE 1 (continued)' 

23. Students should often, be asked to read In siDurces of Information (Books, magazines, 
ttfi.) other than their textbook. 

24. The student should often be required to kefp outline notes on sections of the textbi>ok. 

25. r The textbook is based on scientific htt and as such should not be c|uestioned by students. 

26. Tests should include many items bMd on what students have learned In their 
laboratory investigations. 

27. Tests should often fequire writing out the definitions of terms. 

28. Tests should often ask students to relate ideas that they have learned at different times. ■ 

29. Tests should often require the figuring out of answers to new problems. 

30. Tests should often provide daU the students have not seen previously ^nd ask the • 
students to draw conclusions from these data. 

31. Tests should often require students to put labels on drawings. 

32 Student evaluation shoulS include formal means of evaluating the performance of skills 
. learned in laboratory activities*; e.g. observation, interpretation of dau, etc. 

33. Tests should seldom conUin problems which involve thi use of mathematics In their- 
solution. . " 

34. Students lhoM\d occasionally be given problems for wKlch they must design ways of 
looking for solutions. 

35 Students should occasionally be given research reports aiid asked to evaluate the ^ 
procedures used in looking f9r solutions to the piiobfem. 

36. ' It 4s a waste of time after a- test to havi students dlscu*s questions they have on the test. 

37. Students should be told step,^y-step what they are to do in the laboratory,^^ 

38. . Students should spend ^ime before; most laboratory* investigations in discussing the 
* purpose of th^ experiment. 

39. Equipment and solutions should not be gathered and/or prepared in advance of 
laboratory sessions. . ' ^ „ 

4(^ Science laboratories Should^cet .oh a regularly iicheduled basis (such as every Friday). 

"41. The laboratory should- often bemused .to investigate a problem that comes up in class. ( 

«4Z. - A laboratory should' usually' prece<^e the' discussion of- the specific topic in class. 

43. Laboratory; activities,should usually ^be related to the topic that is '.being studied in class. 

44. Students should usually khow the answer to a laboratory prpblem, that they are ^ 
investigatipg befort they begin the experiment. •• , .* - . 



Most, laboratory activities should be done by the Wher or other,; ?tudents while the- 
f class watches. . » y. - 
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TABLE X (continued) ' , . 

ti * 

It should be expected that the data collected by various members of a tiass will ; 
often be differer\t foV tht same experiment. 

During an experiment the students should record their data at the time they make 
their observations, ' ^ 

Students should sometimes be asked to d^ign their own experimen.ts to seek answers' 
to a question that puzzles, them. 

Students should often ask the teaclier if they are gettiog correct results in their ^ 
experiment. , » « . 

• * 

The teacher should answer most questions about laboratory work by asking the * 
students questions. ' ' » " ' f 

One fourth or less of class time should be spent' doing laboratory work. 

Students should always be required/ to follow teacher or laboratory manual specified 
ways of doing laboratory work, ' J. 

Laboratories should be directed at students thoroughly learning the names' of 

specific structures and* specific sequence^ of events. <> ( * ^ - 

Laboratory observations should be discussed within "a day or two after the completion 
of the session. • * * 

After completion of a laboratory activity individual students or student groups should 
have an opportunity- to compare data. 

Students should be required to copy the purposes, materials, and procedures used in 
their experiments from the text or lS|)orator.y manual. 

Students should be allo^wed to go beyond the regular laboratory exercise and do some 
experimenting of their pwn* 

Students should have an opportunity to analyze the conclusions that they have 
drawn in the laboratory. 

A class should be able to explain all unexpected data collected in thg laboratory.* 

Students should spend time in the interpretation of graphs and tables of the data 
which they collect. ^ 



STA4<r, HEliE \ ; ;. '5ci'enp.e <:ias6room-'ActiVitCiL0s phedciist; V /' \ ^ . ' 

• j " . • Strudent Percep^i(3rns v. * ' ' 

My |<>b is lu Lupy dowl and i>»cmofi/c 'what the ieathqr>leiJs us.- • ^« 

•. ■ ■■ ' ■ ■ '} 

2 Wc suidcmb arc Ttciitjendv allowed lime in clasi talk ^frngng ourscfvp about ideas in scitncc 

\ . ^^ ' ^' , . ^ ^ / 

3. Ovci 2^?^3 o/.our class ijmc. is speatnn aifiswcring .oiallv or m writing ansv\m to questions that^ 

* aie in the textbook or in study guides. ' ' " - . ' ^ ^ 

4. Oassiooin Uboratorv activities, such as experiments and demoostrations, are usually done -by 
students rather* than by the teacher. » ' 

5 "^We sometimes discuss th^i problem^s faced by sci^jiti^ts in the discovery of a. scientific principle. 

6. If I don's agre€ wjth what HJy teacher says, he wants me to say so. 

Most of the questions -that we as|(L in class are to ckar up vvhat the^acher or text has told #s^ 
^8. \ye often talk about the kinid of evidence that is behind a scientist's conclusion, 
|9. A majority of our class time is spent llstening^to our teacher tell us about science. 
10. ' iVJyjeacher doesn't like td'idmit his mistakes. 

.Y . ^ • >, \ . 

IK Jf*lhere is a disagreement among students during a discussion, the teacher usually tells us who 

• is right. ' • ■ • ' . 

12. My teacher often" repeats almost exactly what* the- textbook says. ^ 

13. ,My teacher often asks us to explain the rpeaning of statements, diagrams, graphs, etc. 

V ■■ • ♦ ^ . 

14. My teacher shows us that science has almost all of the answers to questions about the natural 
. worfd. . t ^ 

5., My teacher asks questions thart cause us to t]>ink about ideas that we h^e previously studied 

■ * ■ • ^ ( ' ' V • " ^ 

6. My teacher often asks questions thaj cause us to think about the evidence that is behind 
statements tharare made in the textljook. ^ . - ^ 

* ' ' « * ' . 

7 The teacher tries to be certain ,th4t we understand the general objectives (purposes) of a 

U lesion before we begiq work on the lesson. ' ' ^ '^^ ^ . 

18. When reading' the text, we are expected to learn most of the details that arf stated there. > 

19. We frequently are required to write out definitions to word lists.' • , 

20 WKen.reading the te'xtboQj|., we usually are expected to look for the main problems and for 
. the evidence that supports them. ♦ ■ • ' . • 



V 



M ' Our- teacher J.nes. to teach*us how to ask ourselves questions about statements m the text.' 



e textbook and the teachec^s notes are about the onlv sources of scientific knowledge t>iat 
are discussed in class. * ' * ' 

!3 ^ We often read in sources of science infoimation (books, roagazines, etc.) oihei than our 
textbook. ^ ' ' 

24 We are often required to oufline sections of the textbook. 

FR?C • . ^ %v * , 



TABLE 2 (continued) 



Our tCiUhci doci) not like us lo c|iicstion •infufmalion contained in uur icxtbouk 

Oui UMb UKludc many qucMions basccl on things that wc have iLaincd in oui lahoialoiy 
invcbligalions. * * ■ ^ 

Our fcsts often ask us to write out definitions of terms. • 

Our tests often ask us to relate ideas that we have learned at different times. 

Our tests often ask us to^figure out answers to new problems. ♦ 

Our tests often give us data .we have not segn previously anjd ask us to draw conclusions from 
these data. 

Our tests bften as4c us to put labels on drawings. 

We are often tested j^n our ability to perform skills, such as make observations, the interpretation 
of data, etc. which we have learned in our laboratory activities. 

Our tests generally do not contain problems which require the use of rpathematics in their 
seltition. ^ • ' 

Sometimes we are given problems foe which we must think up and|ttate ways of loojking for 
solutions. 

Occasionally we are given information on completed research and asked to evaluate the 
procedures used by the researcher for looking for solutions to the problemjj^ 

\Ve seldom have the opportunity to discuss In class the questions that are asked on our tests. 

My teacher usually tells^s step-by-step what we are to do in our laboratory activities. %. 

We spend some time before most laboratory investigations discussing the purpose ofthe . 
experiment. ' - \ 

We often cannot finish our experiments because it takes so "long tcgather equipment and 
prepare solutions. 

The class works in the laboratory on a regularly scheduled basis (such as every Tuesday and 
Friday). ^ ^ 

We often use the laboratory to investigate a problem that comes up in class. 

The laboratory investigation usually coVies before we talk about the specific topic m class. 

Our laboratory* activities are usually related to the topic that we are studying in class. 

We usualK know ihe answer to a laboratorv problem that ^we are investigating before we begin 
the experiment. 

Most of our* laboratorv activities are done b\ the teacher or other students while the cla^s 
watches. , * ; * ' 

The. data that'll collect for a^n experiment are ohen different from data that are colleaed bv 
the other.students for the same experiment. 

^ ■ ' TLRN PAGE 
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TABLE 2 (continued) 

r 

47. During an experiment we record our data at the time we make our observations. 

48. We are sometimes asked to design our own experiment and to seek answers to a question that 
^puzzles us. • - ^* 

49. Our teacher wants us to ask him if we are getting correct results in our experiments. 

50. The teacher answers most of our S|uestions about the laboratory work by asking us questions. 

51. We spend less than one-fourth of our time in science class doing laboratory work. 

52. We never have the chance to try our own ways t)f doing the latToratory work. 

53. Our laboratory often consists of thoroughly learning the names of specific structures and 
'specific sequences of events. / 

^54. We talk about what we have observed in the laboratbry within a day or two after every, 
activity. 

55* After completion of a laboratory activity, we compare the data 'that we have collected with the 
data of other individuals or groups. A , 

5^. We are requfred t4D^ci)py the purposes, materials, and procedures used in our experiments from 
the text^or laboratory manual. < 

37. We are allowed to go beyond the regular laboratory exercise and do some experimenting on our 
own. * 

58. We have-a djarice to analyze the conclusions that we have drawn in the laboratory. 

59. The class is ibie to explain aN unexpe,cted data that are collected in the laboratory.. 

60. We students ^pend time m the mterpretation of^^grapli^ and tables of the data that we collect. 
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TABLE 3 

Vpcabulary foT\he Semantic Differential 



SCALES 



B 



C 



^ I 8. 



9. 

ho. 
11. 

12. 
13. 
14. 
15. 
16. 

v., 



INTERESTING 
VALUABLE 
GOOD 
PLEASANT 
EASY 
LARGE 
Sf RONG * 
HEAVY 
FAST 
DOING 
ACTIVE 
BUSY 

FRIENDLY- 
LIVELY - 
EASY-GOING 
NICE 



BORING 

WORTHLESS 

BAD 

UNPLEASANT 

DIFFICULT 

SMALL 

WEAK 

LIGHT 

SLOW 

READING 

INACTIVE 

DOING NOTHING 

ALOOF ^ ^ 

TIRED 

BOSSY 

MEAN 



Subscale A ■ Evaluation 
, Subscale B ■ Potency 
Subscale C - Activity , 
Subscale D Personality 
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